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MASSACHUSETTS    STATE 

AGRICULTURAL  EXPERIMENT  STATION. 

AT  AMHERST,  MASS. 


BOARD    OF    CONTROL,    1883. 

His  Excellency  B.  F.  BUTLER, 

Governor  of  the  Commonwealth,  President  ex  officio. 

J.  P.  Lynde, Athol. 

James  R.  Nichols, Haverhill. 

Members  of  the  State  Board  of  Agricxdture. 

O.  B.  Hadwen, Worcester, 

J.  H.  Demond, Northampton. 

Members  of  the  Board  of  Trustees  of  the  Mass.  Agricultural  College. 

Theodore  Lyman,    ....  ...  Brookline, 

Member  of  the  Massachusetts  Society  for  Promoting  Agricidture. 

James  C.  Greenough, Amherst. 

President  of  the  Massachusetts  Agricultural  College. 


OFFICERS   APPOINTED   BY   THE   BOARD    OF   CONTROL. 

C.  A.  Goessmann,  Prof,  of  Chemistry  at  the  Mass.  Agricultural  College. 

Director  and  Chemist. 

M.  Miles,  Prof,  of  Agriculture  at  the  Mass.  Agricultural  College. 

Supt.  of  Field  and  Stock  Experiments. 

S.  T.  Maynard,  Prof,  of  Botany  at  the  Mass.   Agricultural   College. 
Supt.  of  Horticultural  Experiments,  Microscopist  and  Draughtsman. 


To  the  Secretary  of  the  State  Board  of  Agriculture. 

Sir  :  —  I  herewith  transmit  to  you  for  the  approval  of  the ' 
Board  and  publication  in  your  report  to  the  Senate  and 
House  of  Representatives  the  reports  made  by  the  officers 
of  the  Agricultural  Experiment  Station  to  the  Board  of 
Control. 

O.    B.    HADWEN, 

Secretary. 


ANNUAL  EEPOET 


DIRECTOR    OF    THE    STATE  AGRICULTURAL   EXPERI- 
MENT  STATION   AT   AMHERST,    MASS. 


To  the  Hojiorable  Board  of  Control. 

Gentlemen: — I   h;ive   the    honor   to    present    herewith 
respectfully  the  Annual  Reports. 

The  real  estate  rented  from  the  trustees  of  the  Massachu- 
setts Agricultural  College  consists  of  one  dwelling  house  for 
offices  and  collection  rooms,  one  barn  with  stables  for  stock- 
feeding  experiments,  and  nineteen  acres  of  land  for  field 
experiments.  A  few  rooms  set  apart  in  the  chemical  depart- 
ment of  the  college  serve  as  a  laboratory  for  the  execution 
of  the  chemical  work  of  the  station.  The  reconstruction  of 
the  buildiugs  accepted  by  the  Board  has  been  devised  and 
conducted  by  the  committee  appointed  for  that  purpose ; 
namely,  the  President  of  the  college  and  Mr.  Hadwen.  The 
refitting  of  the  barn  and  stables  for  stock-feeding  experi- 
ments has  been  under  the  personal  supervision  of  Professor 
M.  Miles,  and  in  the  main  according  to  plans  of  his  sub- 
mitted for  consideration  to  the  committee  on  buildings.  A 
detailed  description  of  this  work,  with  illustrations,  will  be 
found  in  his  report  to  the  Secretary  of  the  Board.  The 
supervision  of  the  field  work  has  been  divided  between  Prof. 
Miles  and  Prof.  Maynard.  To  the  former  has  been  assigned 
sixteen  acres  in  the  vicinity  of  the  farm  buildings  of  the 
station ;  to  the  latter  three  acres  near  the  plant-house  in  the 
botanical  department  of  the  college. 

The  field  work  of  the  station  during  its  first  year  of 
active  operations  has  been  in  several  directions,  and  for 
obvious  reasons  of  a  preparatory  character. 

As  the  lands  secured  from  the  college  consisted  largely  of 
grass  land,  of  some  pieces  of  winter  grain  —  wheat  —  and 
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the  experimental  plats  of  the  former  for  studying  the  growth 
of  a  variety  of  fruit  and  forage  plants,  it  seemed  for  economi- 
cal reasons  best  to  secure  the  crops  for  the  payment  of  the 
rents,  and  to  prepare  additional  plats  for  field  experiments, 
with  reference  to  the  limited  financial  resources  at  the  dis- 
posal of  the  Board.  Two  and  two-tenths  acres  of  corn  —  in 
part  for  ensilage  —  and  about  one  and  one-half  acres  of  a 
series  of  prominent  forage  crops,  leguminous  plants  in  par- 
ticular, for  comparative  analysis  regarding  their  relative 
feeding  value,  comprise  the  produce  of  the  newly-arranged 
plats.  A  description  of  eleven  underdrained  plats,  with  an 
illustration  of  the  entire  work  of  underdraining,  and  of 
grading  in  a  certain  section  of  the  farm  land,  and  near  the 
buildings  designed  for  experimental  work,  will  be  found  in 
the  above  stated  report  of  Prof.  Miles. 

The  same  report  contains  the  details  of  the  cultivation  of 
the  corn,  and  of  the  filling  of  the  silo,  and  of  a  feeding  ex- 
periment with  pigs,  accompanied  by  the  views  of  Prof. 
Miles  regarding  these  matters. 

The  experiments  concerning  the  effect  of  special  mineral 
manures  on  the  growth  of  fruit-bearing  plants,  and  the  char- 
acter of  the  fruits  produced  by  their  assistance,  which  were 
inaugurated  about  ten  years  ago,  have  been  continued  for  the 
past  year.  Two  additional  experimental  plats  of  land  were 
secured  for  the  cultivation  of  fruit-trees,  with  the  aid  of  the 
muriate  of  potash  and  the  sulphate  of  potash,  for  the  purpose 
of  ascertaining  their  respective  effect,  in  the  interest  of 
economy. 

The  cultivation  of  forage  crops  has  received  considerable 
attention,  new  varieties  having  been  added  to  those  culti- 
vated in  previous  years.  Collections  at  different  stages  of 
growth  have  been  made,  to  ascertain  their  respective  nutri- 
tive value.  A  description  of  the  field  work  in  connection 
with  these  experiments  will  be  found  in  the  appended  report 
of  Prof.  S.  T.  Maynard,  in  whose  particular  care  the  lands 
occupied  by  small  fruits,  fruit  trees  and  forage  crops  above 
referred  to,  have  been  during  past  years.  Prof.  Maynard's 
report  contains  also  his  experiments  regarding  the  destruc- 
tion of  injurious  insects  and  of  fungi  growth.  His  examin- 
ation regarding  the  adulteration  of  field  and  garden  seeds, 
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besides  his  inquiries  concerning  the  best  means  for  the 
destruction  of  the  seeds  of  weeds,  is  fairly  under  way,  and 
reports  of  the  progress  in  these  matters  may  soon  be  expect- 
ed in  the  periodical  publications  of  the  Station. 

The  investigations  concerning  the  characteristics  of  the 
"^re  worm"  the  pest  of  the  cranberry,  with  a  view  of  ascer- 
taining the  means  for  its  destruction,  which,  by  a  vote  of  the 
State  Board  of  Agriculture,  had  been  referred  to  the  Station, 
has  received  a  careful  and  generous  attention,  at  my  invita- 
tion, by  Prof.  W.  S.  Stearns,  an  entomologist  by  profession. 
The  results  of  his  work  have  been  presented,  in  an  able 
paper,  at  the  late  country  meeting  of  the  State  Board  of 
Agriculture,  at  Lowell. 

The  chemical  department  has  been  engaged  to  the  full 
extent  of  its  means.  Most  of  its  work  has  been  already 
published  in  six  monthly  bulletins. 

The  analytical  examinations  comprise  a  series  of  articles 
sent  on  for  that  purpose  by  farmers'  clubs ;  leading  agricul- 
tural chemicals  and  other  commercial  manurial  substances, 
not  under  control  of  the  fertilizer  laws;  a  variety  of  refuse 
material  for  the  manufacture  of  home-made  fertilizers ;  im- 
portant commercial  fodder  substances,  and  leading  farm 
crops. 

The  details  of  these  investigations  form  the  principal  por- 
tion of  the  report  of  the  chemist.  This  report  contains  also 
some  statements  regarding  previous  examinations,  which 
have  not  been  published  in  full  in  any  State  report,  and, 
judging  from  frequent  inquiries  received,  will  prove  of 
interest  to  some  of  the  friends  of  progressive  agriculture. 

It  has  been  the  aim,  in  the  management  of  the  work  of  the 
Station,  to  meet  promptly  the  direct  applications  of  farmers' 
clubs,  and  the  temporary  wants  of  the  farming  community, 
and  to  prepare,  as  fast  as  circumstances  enabled,  and  the 
thoroughness  of  the  future  work  admitted,  for  experiments 
in  field  and  barn. 

Much  work  has  been  accomplished  in  both  directions. 
Analyses  of  the  drainage  waters  of  the  underdrained  experi- 
mental plats,  and  of  the  crops  raised  upon  the  latter,  as  well 
as  those  raised  on  the  remaining  fields  of  the  station,  have 
been  made,  to  serve  as  a  basis  for  field  and  feeding  experi- 
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ments  during  the  coming  season.  The  stables  for  feeding 
experiments  are  finished  on  a  general  plan,  and  require  but 
limited  expense  and  time  to  be  fitted  for  special  experiments 
in  stock- feeding. 

A  considerable  amount  and  variety  of  fodder  raised  upon 
the  fields  of  the  Station  is  on  hand,  to  serve,  in  connection 
with  the  silo  product,  for  feeding  experiments. 

Want  of  time  and  of  means  have  thus  far  prevented  the 
entering  upon  a  systematic  observation  of  the  weather  and 
the  relation  of  the  atmosphere  on  the  physical  and  chemical 
condition  of  the  soil.  The  observations  which  have  been 
made  in  this  direction  are  consequently  rather  fragmentary, 
and  will  be  retained  for  the  present,  to  be  published  when 
properly  supplemented.  One  of  the  principal  wants  in  the 
present  stage  of  the  Experiment  Station  consists  in  suitable 
rooms  fit  for  careful  observations  of  various  kinds  in  agricul- 
tural chemistry  and  physics.  The  space  at  present  occupied 
by  the  chemist  consists  of  tsvo  rooms  for  general  analytical 
work,  for  which  they  are  well  adapted.  The  remainder  of 
the  building,  known  by  the  name  of  "  Chapel  building,"  is 
occupied  for  various  purposes  by  the  college,  and  is  decid- 
edly inadequate  to  its  daily-increasing  wants.  No  more 
room  can  be  obtained  from  the  college  authorities,  nor  can 
the  restoration  of  the  two  rooms  occupied  by  the  Station 
meet  the  wants  of  the  college.  As  the  gas  works  of  the 
Experiment  Station  are  in  connection  with  its  present  labora- 
tory, and  the  building  very  suitable  for  the  immediate  wants 
of  the  experiments,  as  far  as  additional  buildings  are  con- 
cerned, it  seems,  in  the  interest  of  economy,  advisable  to 
induce  the  college  authorities  to  assign  the  entire  building  to 
the  use  of  the  Station,  at  a  liberal  rent ;  and  to  meet  their 
wants  by  the  erection  of  a  new  building,  which  they  will  be 
obliged  to  do  at  an  early  date.  The  best  interests  of  both 
State  institutions  will  be  benefited  by  such  an  arrangement, 
which  is  presented  for  your  careful  consideration. 

C.  A.  GOESSMANN, 

Director. 
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EEPORT  OF  SUPERINTENDENT 


FIELD    AND    FEEDING    EXPERIMENTS. 


To  the  Honorable  the  Board  of  Control  of 

The  Slate  Agricultural  Experiment  Station. 

The  following  report  of  operations  in  the  department  of 
Field  and  Feeding  Experiments  for  the  year  1883  is  respect- 
fully submitted. 

M.  MILES, 

Superinte7iclent  of  Field  and  Feeding  Experimeiits. 

At  the  beginning  of  the  present  year  an  outline  of  a  plan 
of  experiments,  in  this  department,  was  drawn  np  by  me  for 
the  consideration  of  the  Board,  together  with  a  plan  for  the 
required  alterations  in  the  old  barn  to  fit  it  for  the  pur- 
poses of  feeding  experiments,  and  presented  to  Director 
Goessmann. 

Having  been  informed  that  this  plan  of  proposed  experi- 
ments had  been  approved  by  the  Board  of  Control,  I  was 
instructed  by  the  Director  of  the  Station  to  locate  and  stake 
out  the  proposed  plats  for  the  field  experiments,  and  to  con- 
struct the  required  drains,  with  provisions  for  collecting  the 
drainage  waters,  to  carry  out  the  systematic  investigations 
contemplated  in  the  outline  presented  under  the  first  subdi- 
vision of  the  approved  plan. 

The  Field  Plats. 

After  a  careful  examination  of  the  area  assigned  for  field 
experiments  and  a  detailed  study  of  its  previous  history  as 
to  cropping,  with  reference  to  its  present  agricultural  condi- 
tion,—  in  which  I  was  materially  aided  by  the  advice  and  sug- 
gestions that  were  kindly  given  by  Hon.  Levi  Stockbridge, 
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ex-president  of  the  Agricultural  College, — two  series  of 
plats  were  selected  that  presented  the  required  conditions  of 
uniformity  and  surface  soil  and  exposure. 

When  the  trenches  for  laying  the  tiles  had  been  dug,  it 
was  likewise  found  that  the  subsoil  in  each  series  of  plats 
was  quite  as  uniform  in  its  characteristics  as  the  surface  soil. 

Through  the  liberality  of  Mr.  W.  W.  Hunt  of  Amherst, 
who  volunteered  to  furnish  the  tiles  at  actual  cost,  the  Station 
had  the  benefit  in  their  purchase  of  strictly  wholesale  rates. 

The  arrangement  of  the  plats  and  the  location  of  the 
drains  will  be  readily  understood  by  reference  to  the  plan, 
in  the  supplementary  paper,  marked  "  Exhibit  B." 

The  plats  are  two  rods  wide  and  eight  rods  long,  giving 
an  area  of  one-tenth  of  an  acre  each.  To  prevent  any  con- 
fusion as  to  locality,  when  referring  to  a  particular  plat,  the 
east  series  of  plats  are  designated  by  odd  numbers,  and  the 
west  series  by  even  numbers. 

The  dotted  line  on  the  plan  marks  the  boundary  of  an  area 
that  was  cultivated  as  a  vegetable  garden  for  several  years. 
From  the  heavy  applications  of  manure  that  had  formerly 
been  made  to  this  garden  patch,  the  west  series  of  plats 
should  only  be  used  for  rotation  experiments,  which  should 
be  made  to  ascertain  the  influence  of  one  crop  upon  the 
growth  of  another,  and  the  influence  of  the  system  of  crop- 
ping in  conserving  the  elements  of  fertility,  and  upon  the 
loss  of  fertilizing  materials  by  drainage. 

The  east  tier  of  plats  (with  odd  numbers)  have  been 
under  ordinary  field  culture,  and  for  several  years  past  in 
grass,  which  is  badly  "  run  out,"  the  hay  having  been  removed 
without  the  return  of  an  equivalent  in  the  form  of  manure  ; 
so  that  their  present  condition,  as  represented  by  their  past 
history,  is  well  adapted  to  the  proposed  permanent  experi- 
ments with  corn. 

Drains. 

A  main  drain  of  round  tiles  laid  four  feet  deep  has  been 
made  along  the  east  side  of  each  series  of  plats  (four  feet 
from  the  line  of  plats),  with  wells  of  sewer  pipe  opposite 
the  middle  of  each  plat,  for  the  purpose  of  collecting  samples 
of  the  drainage  waters  from  the  lateral  drains  which  open 
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into  them.  The  size  of  the  tiles  in  the  main  drain  is  marked 
in  red  ink  on  the  plan. 

The  laterals,  of  two-inch  round  tiles,  are  laid  through  the 
middle  of  each  plat,  and  have  their  outlet  in  the  wells  twelve 
inches  above  the  grade  of  the  main  drain. 

From  the  great  practical,  as  well  as  theoretical,  importance 
of  the  experiments  with  drainage  waters,  extraordinary  care 
has  been  taken  in  laying  all  of  the  tiles  in  the  system  of 
drainage,  the  slope  or  fall  being  the  same  in  all  cases  to 
secure  uniformity  in  their  action,  and  to  prevent  the  forma- 
tion of  pools  of  stagnant  water  within  the  range  of  the  tiles 
to  modify  the  composition  of  the  drainage  waters  when  the 
drains  are  running. 

Culvert. 

To  secure  an  outlet  for  the  main  drain  it  was  necessary  to 
make  a  deep  cut  across  the  roadway  on  the  south  line  of  the 
experimental  field,  and  make  a  new  culvert  to  provide  for 
the  surface-drainage  in  the  spring.  This  culvert  is  made  of 
six-inch  sewer  pipe,  resting  on  a  wall  of  stones  laid  in  cement 
to  a  depth  of  four  feet  below  the  line  of  pipes,  to  prevent  the 
displacement  of  the  sewer  pipe  by  frost.  A  similar  culvert 
was  also  made  across  the  roadway  on  the  north  line  of  the 
experimental  field. 

In  the  construction  of  the  main  drains  many  large  boulders 
were  encountered  in  the  lower  twelve  inches  of  the  trench, 
which,  together  with  the  compactness  of  the  clay  and 
imbedded  gravel,  materially  increased  the  cost  of  the 
work. 

The  work  of  digging  trenches  for  the  tile  drains  was  begun 
April  16th,  and  the  laterals  on  the  east  tier  of  plats  were 
completed  May  10th.  From  a  delay  in  obtaining  sewer  pipe, 
the  wells  were  not  finished  until  some  time  afterwards. 

Corn  Experiments. 

An  account  of  the  experimental  crop  of  corn  grown  on  the 
east  series  of  plats,  together  with  observations  made  on  the 
drainage  waters,  will  be  found  in  the  paper  marked  B,  ac- 
companying this  report. 
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Drainage  of  Buildings. 

After  every  heavy  rain  in  the  spring  the  floor  of  the  box 
stalls,  the  scale  pit  in  the  barn,  and  the  cellar  of  the  house, 
were  flooded  with  water  —  the  soil  in  the  vicinity  of  the 
buildings  being  completely  saturated,  almost  to  the  surface. 

On  the  6th  of  May  I  presented  to  Director  Goessmann  a 
report  of  expenditures  made  by  me  in  the  work  under  my 
charge,  together  with  estimates  and  recommendations  in 
regard  to  the  drainage  of  the  buildings. 

The  construction  of  this  system  of  drains  having  been 
authorized  by  the  Board  of  Control,  the  work  was  begun  by 
securing  an  outlet,  by  a  junction  with  the  main  drain  of  the 
experimental  plats,  where  it  crosses  the  road  on  the  south 
line  of  the  experimental  farm. 

As  a  matter  of  economy,  I  can  only  repeat  the  recommend- 
ation made  in  the  report  of  May  6th :  that  a  six-inch  tile 
should  be  laid  from  the  culvert,  where  the  present  main  Has 
its  outlet,  to  the  small  stream  running  across  the  farm,  in 
order  to  secure  a  permanent  outlet  for  the  system  of  drains 
on  the  experiment  farm. 

In  laying  the  main  for  the  drainage  of  the  buildings  the 
same  difficulties  were  encountered  as  in  the  case  of  the 
mains  of  the  experiment  plats,  with  the  additional  disadvan- 
tage of  running  water  in  the  trenches,  notwithstanding  the 
work  was  done  later  in  the  season.  A  plan  of  these  drains, 
showing  their  relation  to  the  buildings,  is  given  on  the  fol- 
lowing page  :  — 
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Forage  Crops. 

With  the  approval  of  Director  Goessmann,  I  ordered  from 
England  some  seeds  of  forage  crops,  that  seemed  to  be 
worthy  of  trial,  which  have  been  sowed  on  a  series  of  plats 
just  north  of  the  plats  heretofore  described.  From  delays  in 
transportation  and  detention  in  the  custom  house,  the  seeds 
were  not  sown  until  June  6th,  the  beginning  of  the  dry 
season.  Notwithstanding  the  unfavorable  conditions  of 
growth,  the  plants  appear  to  be  fairly  well  rooted,  and  the 
results  for  next  summer  will  be  looked  for  with  interest. 
The  varieties  of  seeds  sown  are  marked  on  the  plan  of  plats 
given  in  the  report  on  corn  experiments,  marked  "  Exhibit 
B,"  as  follows  :  — 

1.  Perennial  Red  Clover. 

2.  Welsh  Red  Clover,  claimed  to  be  "  well  adapted  to 
land  at  all  clover-sick." 

3.  Imperial  Giant  Cow  Grass. 

4.  Giant  Perennial  White  Clover. 

5.  Webb's  Improved  Italian  Rye  Grass. 

6.  Webb's  Colossal  Italian  Rye  Grass. 

7.  Perennial  Rye  Grass. 

Feeding  Barn. 

The  feeding  barn  was  repaired  and  reconstructed,  under 
my  personal  supervision,  in  accordance  with  the  plan  ap- 
proved by  the  Board  of  Control,  and  under  the  advice  and 
direction,  from  time  to  time,  of  Mr.  O.  B.  Hadwen  and 
Director  Goessmann  of  the  Building  Committee.  It  is 
arranged  with  six  box-stalls  with  cement  floors,  for  feeding 
cattle  and  valuing  manure,  and  twenty  pens  for  feeding  pigs 
and  other  small  animals.  There  is  also  a  silo,  an  engine- 
room,  and  feed-rooms,  with  convenient  fittings  for  experi- 
ments. 

The  ground  floor  of  the  barn  is  given  in  outline  on  the 
following  plan  :  — 
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The  scales,  manufactured  to  order  with  both  metric  and 
United  States  standard  weights,  were  furnished  by  Fairbanks, 
Brown  &  Co.  of  Boston,  at  a  very  liberal  discount  from  cur- 
rent rates. 

EXPEEIMENTS. 

When  the  barn  was  completed  I  was  officially  notified  that 
the  feeding  experiments  would  be  confined  to  the  feeding  of 
ensilage,  and  I  was  directed  to  superintend  the  construction 
of  a  silo  to  prepare  for  that  work. 

A  description  of  the  silo  and  the  progress  that  has  been 
made  in  the  experiments  with  ensilage  will  be  found  in  de- 
tail in  the  paper  presented  herewith,  marked  "  Exhibit  E." 

The  results  thus  far  obtained  are  of  great  practical  interest, 
as  they  seem  to  indicate  the  conditions  that  must  be  observed 
in  preserving  green  crops  in  the  form  of  ensilage,  in  order 
to  secure  a  reasonable  certainty  in  the  results  and  a  desir- 
able uniformity  in  the  quality  of  the  product. 

My  opportunities  for  experimental  work  have  been  ex- 
ceedingly limited,  from  the  fact  that  most  of  my  time  has 
been  spent  in  the  personal  supervision  of  the  improvements 
in  progress  in  the  experiment  field  and  in  and  around  the 
buildings,  as  in  the  laying  out  of  plats,  the  construction  of 
drains,  grading  of  the  grounds,  and  making  drive  ways, 
etc.,  etc. 
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With  the  aid  of  ray  assistant,  the  work  of  making  feed- 
bins,  racks  for  drying  experimental  crops,  fittings  for  pens 
and  boxes,  and  other  appliances  for  the  purpose  of  experi- 
mentation, has  been  done  in  the  intervals  of  other  duties. 

Hat. 

The  hay  of  the  experimental  farm  was  turned  over  to  the 
college  farm  by  Director  Goessmann,  with  the  exception  of 
the  produce  of  certain  areas,  which  I  was  requested  to  select 
for  experiments  in  feeding,  which  is  stored  in  the  feeding- 
barn  on  the  upper  floor 

Grounds. 

The  grounds  around  the  buildinor  have  been  srraded  and 
seeded  with  a  mixture  of  lawn  grasses,  and  the  road-bed  of 
the  carriage  way  in  front  of  the  buildings  has  been  filled 
with  stones  and  partly  covered  with  gravel. 

Pig  Feeding. 

Permission  having  been  given  me  to  "  make  any  experi- 
ments that  did  not  involve  expense  to  the  station,"  ten  Berk- 
shire pigs  were  placed  in  the  pens  October  18  and  fed  until 
December  17.  The  details  and  result  of  this  experiment  are 
herewith  presented  in  the  paper  marked  "  Exhibit  F." 

In  the  supplementary  papers  presented  with  this  report 
approximate  estimates  have  been  made  of  the  additional 
facilities  that  are  required  in  this  department  to  carry  on  the 
work  in  a  satisfactory  manner. 

Massachusetts  Experiment  Station, 
Department  of  Field  and  Feeding  Experiments, 
Amherst,  Dec.  22,  1883. 
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[Exhibit  B.] 


COEN    EXPERIMENTS    AND    DRAINAGE 


Experiments  with  Indian  Corn. 

lu  accordance  with  the  plan  of  experiments,  approved  by 
the  Board  of  Control  in  January,  corn  was  grown  on  the 
east  series  of  plats  (designated  on  the  plan  by  odd  numbers) , 
without  manure,  and  under  the  same  conditions  as  to  man- 
agement, for  the  purpose  of  testing  the  relative  fertility  of 
the  plats. 

The  arrangement  of  the  plats  and  an  outline  of  the  drains 
are  given  on  the  accompanying  plan.  The  plats,  of  one-tenth 
of  an  acre  each,  are  two  rods  wide  and  eight  rods  long, 
and  they  are  separated  by  a  space  four  feet  wide,  on  which 
no  crop  is  grown. 

The  soil  is  a  friable  loam,  with  a  retentive  subsoil  of  clay  that 
is  nearly  filled  with  gravel  and  small  stones  in  the  lower  strata. 

There  is  a  remarkable  uniformity  in  the  soil  and  subsoil  of 
the  different  plats,  both  as  to  apparent  fertility  and  physical 
condition,  with  the  exception  of  plat  0,  where  a  largo 
manure  pile  had  formerly  been  made. 

When  the  plats  were  laid  out,  it  was  readily  seen,  from  the 
luxuriant  growth  of  grass  on  plat  0,  that  it  would  not  be 
comparable  with  the  other  plats  under  any  conditions,  but  it 
was  finally  staked  out,  and  added  to  the  series  as  an  extra 
plat,  as  it  furnished  the  opportunity  for  studying  the  drain- 
age waters  of  a  soil  highly  manured. 

In  all  operations  of  ploughing,  cultivating,  planting,  hoe- 
ing and  harvesting,  the  work  was  done  lengthwise  of  the 
field,  and  consequently  across  the  plats,  so  that  each  plat 
received  the  same  treatment,  as  far  as  possible,  both  as  to 
the  amount  of  labor  expended  and  the  time  in  which  it  was 
performed. 
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The  plats  were  ploughed  May  14,  but  from  the  heavy  rains 
that  soon  followed,  which  are  noticed  in  the  account  of  the 
drainage,  the  after-cultivation  was  delayed  until  May  25, 
and  the  corn  was  not  planted  until  a  week  later. 

"Longfellow  corn"  was  planted  June  2,  in  hills,  forty- 
four  inches  apart  each  way.  The  soil  was  in  fine  condition, 
and  the  plants  came  up  evenly  on  the  8th  inst.,  looking 
healthy  and  vigorous. 

As  the  first  and  second  days  of  June  were  the  first  really 
warm  days  of  the  season,  the  late  planting  did  not  at  the 
time  seem  to  be  a  serious  disadvantage. 

The  cultivation  of  the  crops  was  as  follows  :  Cultivated, 
June  15  ;  hand  hoed,  June  18;  thinned  to  four  plants  in  a 
hill,  June  21 ;  cultivated  and  hoed,  without  hilling,  June  26, 
July  9  and  25  ;  and  a  final  hoeing,  which  was  limited  to  kill- 
ing the  weeds  that  had  survived  the  previous  treatment,  was 
given  August  2. 

The  plats  were  quite  free  from  weeds  on  the  start,  and  the 
repeated  cultivation  and  hoeing  left  the  crop  perfectly  clean 
in  its  subsequent  growth. 

On  the  night  of  September  3  a  hard  frost  severely  injured 
the  corn,  and  it  should  have  been  cut  up  the  following  day ; 
but  as  we  were  dependent  on  the  farm  for  labor,  we  were 
obliged  to  wait  until  the  7th  inst.,  when  the  crop  was  cut 
close  to  the  ground  and  put  in  stooks  to  cure.  The  leaves 
were  considerably  "  wilted,"  but  the  stooks  were  not  appar- 
ently injured. 

The  corn  was  husked  October  18  by  the  "juniors,"  who 
volunteered  their  services,  so  that  all  the  plats  could  be 
husked  in  one  day.  The  corn  and  stalks  were  hauled  to  the 
barn  and  separately  weighed,  but  the  corn  from  plats  fifteen, 
seventeen  and  nineteen  was  not  weighed  until  the  next 
morning.  In  Table  I.  the  weight  of  corn  and  stalks  is 
given  for  each  plat :  — 
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Table  I. 


I'LATS. 

No.  of 

missing 

hiUs. 

Sound 
Corn,  lbs. 

Soft  Corn. 
Lbs. 

Total 
Corn. 

.stalks. 
Lbs. 

0, 

0 

224.5 

101.5 

326. 

578 

1, 

3 

90.5 

142.25 

232.75 

445 

3, 

2 

91.5 

136. 

227.5 

410 

5, 

2 

103. 

138.5 

241.5 

437.5 

7, 

4 

98.5 

123. 

221.5 

400. 

9, 

7 

119.5 

98. 

217.5 

383. 

11, 

5 

115.6 

104. 

219  5 

390 

13, 

5 

88. 

109. 

197. 

356 

15, 

3 

46.5 

127.5 

174. 

340 

17, 

6 

52  75 

138.75 

191.5 

355 

19, 

4 

76. 

143. 

219. 

400 

It  should  be  uoted  that  from  an  error  in  making  and  plant- 
ing, made  by  the  unskilled  hands  assigned  me,  it  became  ne- 
cessary to  transplant  several  rows  of  corn  on  plats  13,  15  and 
17,  and  that  although  the  greatest  care  was  taken  in  the  work, 
the  transplanted  hills  were  checked  in  their  growth  and  never 
fully  matured.  This  will,  in  part  at  least,  account  for  the 
lower  yield  of  both  stalks  and  corn  on  these  plats. 

The  corn  from  plats  0,  1,3,  5,  7,  13  and  19,  was  put 
in  thin  bags  and  placed  on  racks  suspended  by  wires  over 
the  barn  floor  for  further  drying ;  and  the  stalks  from  plats 
0,  1,  3,  5  and  7  were  likewise  separately  stored,  so  that  they 
could  be  again  weighed. 

These  reserved  samples  were  re-weighed  November  17, 
with  the  results  given  in  Table  II.  The  loss  in  drying,  per 
acre,  is  given  in  italic. 

Both  stalks  and  corn  are  still  preserved  for  weighing  at 
intervals  during  the  winter  and  spring  :  — 
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Table  II. 


Sound  Corn, 
lbs. 


Soft  Corn, 
lbs. 


Total  Corn, 
lbs. 


.Stalks, 
lbs. 


0,  . 

1,  • 
3,  . 
5,  . 

7,  . 

13  ,. 

19,  . 


207.5 
170.0 

83.0 
75.0 

83.0 
85.0 

94.75 
S2.5 

85.0 
135.0 

79.5 
85.0 

67.25 
87.5 


88.5 
1300 

122.5 
197.5 

115.0 
210.0 

119.0 
195.0 

101.25 
217.5 

91.25 
177.5 

123.5 
195.0 


296.0 
300.0 

205.5 
272.5 

198.0 
295.0 

213.75 
277.5 

186.25 
352.5 

170.75 
262.5 

190.75 
282.5 


447.5 
1305.0 

345.0 
1000.0 

320.0 
900.0 

345.0 
925.0 

315.0 
950  0 


Drainage  Waters  from  Experimental  Corn  Plats. 

As  au  introduction  to  this  subdivision  of  my  report,  it 
may  be  well  to  make  a  condensed  statement  of  some  of  the 
results  of  the  latest  researches  in  regard  to  the  relations  of 
the  soil  to  the  supplies  of  plant  food  which  have  prompted 
me  to  give  such  prominence  to  the  investigation  of  drainage 
waters  in  the  "  Plan  of  Experiments,"  drawn  up  for  the  con- 
sideration of  the  Board  of  Control. 

It  has  long  been  known  that  nitrogen,  in  some  form,  was 
essential  in  the  processes  of  plant-growth,  but  its  immediate 
source  and  the  form  in  which  it  could  be  appropriated  were 
matters  of  conjecture  only,  while  the  abundance  of  free 
nitrogen  in  the  atmosphere  furnished  the  basis  of  hypotheses 
that  have  not  stood  the  test  of  experimental  investigations. 

The  researches  of  Boussingault,  in  connection  with  the 
later  and  more  exhaustive  experiments  of  Lawes  and  Gilbert 
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and  Righ  at  Rothamstead,  seem  to  show  conclusively  that 
the  free  nitrogen  of  the  atmosphere  is  not  the  direct  source 
of  the  nitrogen  of  plants. 

From  later  investigations  it  appears  to  be  settled  that 
most  of  our  farm  crops,  and  particularly  the  cereals,  take  up 
nitrogen  only  in  the  form  of  nitric  acid ;  but  it  is  perhaps 
probable  that  leguminous  plants,  and  possibly  Indian  corn, 
may  make  use  of  nitrogen  in  organic  combination,  which  is 
not  available  for  other  plants. 

According  to  the  latest  report  (1883)  on  the  rainfall  at 
Rothamstead,  the  total  amount  of  combined  nitrogen  in  the 
average  annual  rainfall,  of  twenty-nine  inches,  is  estimated 
by  Lawes  and  Gilbert  and  Warrington  at  4.5  lbs.  per  acre, 
and  they  say,  "As  to  the  amount  of  gain  by  absorption  by 
the  soil,  there  is  unfortunately  no  direct  or  satisfactory 
evidence  at  command.  From  such  evidence  as  does  exist, 
we  are  disposed  to  conclude  that  with  some  soils  the  amount 
will  probably  be  greater,  and  with  others  less  than  that  sup- 
plied by  the  rainfall." 

It  will  not,  therefore,  be  safe  to  estimate  the  atmospheric 
supplies  of  nitrogen  at  more  than  10  lbs.  per  acre,  annually, 
and  this  must  be  obtained  through  the  medium  of  the 
soil,  the  direct  absorption  of  the  ammonia  of  the  air, 
by  plants,  being  so  slight  that  practically  it  need  not  be 
noted. 

As  our  farm  crops  contain  on  the  average  from  twenty-five 
to  considerably  more  than  one  hundred  pounds  of  nitrogen 
per  acre,  we  must  look  to  the  soil  and  to  the  manures  ap- 
plied as  the  principal  source  of  available  nitrogen. 

A  large  part  of  the  nitrogen  of  the  soil  is  in  organic  com- 
bination, but  nitrogen  in  this  form,  as  well  as  that  in  nitro- 
genous organic  substances  and  ammonia  salts  that  are 
applied  as  manure,  must  be  transformed  into  nitric  acid 
before  it  is  available  for  plant  growth. 

But  little  has  been  known  in  regard  to  this  process  of 
nitrification  until  within  a  few  years  past,  notwithstanding 
the  theories  that  have  been  formed  to  account  for  it. 

From  the  experiments  of  Schloessing  and  Muntz,  which 
were  first  published  in  1877,  it  is  evident  that  the  nitrifi- 
cation of  soils  is  caused  by  a  living  organism,  which  acts  as  a 
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fermeDt,  and  they  afterwards,  by  a  system  of  cultivations, 
isolated  and  identified  the  specific  form  as  a  member  of  the 
family  of  bacteria. 

The  experiments  on  nitrification  made  by  Warington  at 
Rothamstead  in  1877,  1878,  and  1879,  have  fully  substan- 
tiated the  claims  of  the  French  chemists,  and  furnished  ad- 
ditional information  of  practical  value  in  regard  to  the  role 
of  the  bacterium  that  performs  such  an  important  part  in  the 
process  of  vegetable  nutrition. 

These  bacteria  abound  in  every  fertile  soil,  and  as  a  func- 
tion of  their  vital  activity  are  constantly  transforming  the 
nitrogen  of  organic  substances  and  of  ammonia,  in  the  sur- 
face soil,  into  nitric  acid,  when  the  proper  conditions  of 
moisture  and  temperature  are  present. 

The  bacteria  of  nitrification  are  most  active  at  a  temper- 
ature of  about  99*^  F.  —  they  act  slowly  when  the  tem- 
perature is  lowered  to  near  the  freezing  point,  or  when  it  is 
raised  to  122°  F.,  and  at  131°  F.  their  peculiar  function  as 
a  ferment  ceases. 

Another  important  condition  is  essential  to  rapid  nitrifica- 
tion, namely,  the  presence  of  an  excess  of  some  salifiable  base, 
as  carbonate  of  calcium,  so  that  nitrates  can  be  readily  formed. 
This  accounts  for  the  action  of  lime  when  applied  to  peaty 
soils,  which  has  not  heretofore  been  satisfactorily  explained. 

The  nitrates,  as  found,  may  be  at  once  taken  up  by  the 
roots  of  living  plants,  or,  in  their  absence,  they  will  ba 
washed  by  the  rains  to  the  lower  strata  of  the  soil  beyond 
the  reach  of  shallow-rooted  plants,  or  they  may  be  lost 
entirely  in  the  drainage  waters. 

It  must  therefore  be  seen  that  the  nitrification  of  soils,  and 
the  conservation  of  the  nitrogen  in  the  form  of  nitrates 
are  biological  processes  involving  the  activities  of  living 
organisms. 

During  the  summer  the  process  of  nitrification  is  carried 
on  rapidly,  and  the  nitrates  are  taken  up  by  the  growing 
crops  ;  but  after  harvest,  on  cropped  land  —  and  where  laud 
is  fallowed  —  the  nitrates  accumulate  in  the  surface  soil  until 
the  fall  rains  wash  them  down  to  the  lower  strata. 

A  few  examples  from  the  experiments  at  Rothamstead  will 
sufficiently  illustrate  the  bejiavior  of  the  nitrates  in  the  soil. 
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The  soil  of  the  drain-gauges  at  Rothamstead  (of  ^^^q  of 
an  acre  in  area),  is  unmanured  and  iincropped,  representing 
in  foot  the  conditions  of  a  bare  fallow.  The  loss  of  nitrogen 
in  the  drainage  waters  of  the  gauge,  sixty  inches  deep, 
amounted  to  42.64  pounds  per  acre  annually  on  the  average 
for  five  years.     This  loss  was  distributed  as  follows  :  — 


Foi"  the  three  months  January-March, 
For  the  three  months  April-June, 
For  the  three  months  July-September, 
For  the  three  months  October-December, 

Total, 


9.92  pounds  per  acre. 

6.10  pounds  per  acre. 
10.80  pounds  per  acre. 
15.82  pounds  per  acre. 

42.64  pounds  per  acre. 


On  land  cropped  continuously  with  wheat,  the  loss  of 
nitrogen  in  the  drainage  waters  was  estimated  as  follows : 
On  plats  that  received  no  nitrogenous  manures,  the  average 
loss  for  two  seasons  of  excessive  drainage  was  from  15 
to  17  pounds  of  nitrogen  per  acre,  while  the  average  for 
thirty  years  was  from  ten  to  twelve  pounds  per  acre. 

Where  from  43  to  129  pounds  of  nitrogen  was  applied  in 
the  form  of  ammonia  salts,  the  loss  of  nitrogen  by  drainage 
was  estimated  at  from  19  to  42.4  pounds  per  acre  annually. 

These  experiments  with  drainage  waters  have  been  sup- 
plemented by  an  extended  and  systematic  examination  of  the 
soils. 

In  the  Hoos  field,  which  has  been  alternately  in  wheat  and 
fallow  since  1851  without  manure,  samples  of  the  soil  were 
taken  in  September,  1878,  with  the  following  results  :  — 


Nitrogen  as  Nitrates  in  Lbs.  per  Acre. 

DEPTH. 

From  half  of  the  field 
in  wheat. 

From  half  of  the  field 
in  fallow. 

First  9  inches, 

Second  9  inches,       .... 
Total  in  18  inches,   .... 

2.6 
Trace. 

2.6  lbs. 

28.5 

5.2 

33.7  lbs. 

The  wheat  had  evidently  taken  up  the  nitrates  as  they  had 
been  formed,  and  losses  of  nitrogen  by  drainage  would  not 
be  likely  to  take  place  until  after  harvest.     "  In  three  soils 
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at  Rothamstead,  in  fair  agricultural  condition,  cultivated  as 
bare  fallows  since  the  harvest  of  the  previous  year,  56.5, 
58.8  and  59.9  pounds  of  nitrogen,  as  nitric  acid,  per  acre, 
were  found  in  September  or  October  to  the  depth  of  27 
inches.  If  the  summer  has  been  dry,  the  nitrates  are 
near  the  surface ;  after  much  rain  they  are  at  a  lower 
level. 

Without  further  discussion  of  these  valuable  and  interest- 
ing experiments,  it  will  be  clearly  seen  that  the  work  of  ex- 
perimentation in  this  field  of  research  can  no  longer  be 
retarded  by  the  vague  and  indefinite  problems  presented  by 
former  crude  theories.  From  our  present  knowledge  of  the 
process  of  nitrification,  and  of  the  relations  of  the  elements 
of  fertility  to  the  soil  under  different  conditions,  all  of  which 
is  largely  owing  to  the  remarkable  series  of  experiments 
conducted  at  Rothamstead  for  the  past  forty  years,  the  lines 
of  investigation  that  give  promise  of  immediately  practical 
results  are  well  defined  and  can  be  readily  followed. 

Experiments  are  now  needed  to  determine  the  applica- 
bility of  the  results  obtained  at  Rothamstead  to  the  difierent 
climatic  conditions  that  prevail  in  this  country.  That  the 
general  relations  of  the  plant-food  to  the  soil  are  the  same 
cannot  be  doubted  ;  but  we  need  information  as  to  the  modi- 
fying influences  of  the  varied  conditions. 

Drainage  Waters  of  the  Experimental  Corn  Plats. 

.  In  the  selection  and  arrangement  of  the  experimental  corn 
plats,  as  well  as  in  the  construction  of  the  drains,  particular 
care  has  been  taken  to  secure  uniformity  in  all  conditions 
that  could  possibly  have  an  influence  on  the  composition  of 
the  drainage  waters. 

When  the  work  of  digging  the  trenches  for  the  tiles  was 
begun,  April  16,  the  soil  was  saturated  with  water  within 
about  twelve  inches  of  the  surface. 

The  water  table  was  of  course  lowered  as  the  drains  were 
laid,  and  for  some  time  before  the  last  laterals  were  finished, 
May  10,  the  two-inch  drains  had  stopped  running,  and  there 
was  but  little  water  even  in  the  main  drains.  A  heavy  rain 
fell  on  the  night  of  May  21,  and  continued  through  the  fol- 
lowing day. 
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The  drains  on  plats  3  and  13  and  the  "  headers"  B  and  C, 
were  running  at  10  a.m.  on  the  22d  inst.,  and  at  11  a.m.  all 
the  drains  were  running  with  the  exception  of  the  one  on 
plat  19. 

Samples  of  the  drainage  waters,  for  analysis,  were  taken 
from  plats  0,  3,  13,  and  from  the  "header"  C.  That 
from  plat  0  was  not  clear. 

At  1.30  P.M.  all  the  drains  were  running,  and  the  water 
was  clear,  with  the  exception  of  that  from  plat  7,  which  was 
slightly  turbid.  The  drains  from  plats  15,  17  and  19  dis- 
charsed  less  than  the  others. 

At  2.30  P.M.  samples  of  the  drainage  waters  were  taken 
for  analysis  from  all  the  plats  and  from  the  headers  B  and  C. 
At  5  P.M.  the  header  C  was  running  full,  the  drains  on 
plats  0,  1  and  3  nearly  full,  and  all  others  more  than  half 
full. 

Later  in  the  evening  all  the  drains  were  running  full.  On 
the  23d  inst.  all  the  drains  were  running  a  good  stream  at 
11  A.M.,  and  the  discharge  from  the  laterals  continued  until 
June  2,  heavy  showers  having  fallen  on  the  28th  and  31st 
of  May.  The  samples  of  drainage  waters  were  taken  to  the 
laboratory,  where  they  were  analyzed  under  the  supervision 
of  Director  Goessmann,  with  the  results  given  in  the  follow- 
ing Table :  — 
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The  exceptionally  high  yield  of  nitrogen  in  the  drainage 
water  from  plat  1,  as  given  in  the  Table,  can  only  be  ex- 
plained on  the  supposition  that  the  labels  of  the  samples 
from  plats  0  and  1,  collected  at  2.30  p.m.,  have  been  trans- 
posed, either  when  sampling  in  a  pouring  rain  or  afterwards. 
The  composition  of  the  sample  of  plat  1,  as  given  in  the 
Table,  is  approximately  what  might  be  expected  in  the  sam- 
ple from  plat  0,  from  what  is  known  of  its  characteristics 
and  previous  history.  The  record  is,  however,  given  as  it 
was  made,  and  future  analysis  of  the  drainage  waters  from 
these  plats  may  explain  the  apparent  anomaly. 

There  was  quite  as  much  nitrogen  in  the  drainage  waters 
of  most  of  the  plats  as  could  reasonably  be  expected  under  the 
conditions  and  at  the  time  of  year  when  they  were  collected. 

The  soluble  nitrogen  of  the  soil  had  been  washed  out  by 
the  spring  rains  before  the  tiles  were  laid,  and  during  the  cold 
and  backward  spring  the  process  of  nitrification  had  not  been 
carried  on  actively. 

The  composition  of  the  drainage  waters  may  have  been 
somewhat  modified  by  the  conditions  under  which  they  were 
collected,  as  they  were  the  first  waters  discharged  by  the 
tiles  that  had  just  been  laid. 

The  season  has  been  a  remarkably  dry  one,  and  the  drains 
have  not  been  running  since  June  2. 

The  water  table  was  raised  to  the  grade  of  the  main  drain 
by  the  fall  rains,  but  the  laterals  have  remained  dry. 

To  carry  out  these  experiments  in  a  manner  that  will  se- 
cure the  best  practical  results  in  the  shortest  time,  three  drain- 
gauges  should  be  provided  to  determine  the  relations  of  the 
rainfall  to  the  drainage  under  difierent  conditions  of  manage- 
ment, —  and  laterals  should  be  laid  in  the  upper  tier  of  plats, 
which  should  be  devoted  to  crops  in  systematic  rotation. 

The  entire  expense  of  these  additional  facilities  for  experi- 
menting will  probably  not  exceed  $450. 

In  a  matter  of  so  much  importance  to  the  farmers  of  the 
State,  there  should  be  no  difficulty  in  securing  the  required 
appropriation. 

It  is  certainly  bad  policy  to  buy  fertilizers  to  supply  a 
waste  of  the  elements  of  fertility  in  the  soil,  which  may  be 
prevented  by  better  methods  of  management ;  and  these  can 
only  be  determined  by  carefully  conducted  experiment. 
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[Exhibit  E.] 


EEPORT    ON    ENSILAGE 


Silo. 

The  silo,  10.5  by  14.1  feet,  inside  measure,  and  11  feet 
deep,  for  experiments  with  ensilage,  has  been  made  in  one 
corner  of  the  feeding  barn,  and  entirely  above  ground. 

In  its  construction  the  aim  has  been  to  secure  a  practically 
air-tight  box  with  the  least  possible  expense. 

The  lower  two  feet  of  the  silo  is  enclosed  with  brick  walls, 
nearly  two  feet  in  thickness,  which  form  on  two  sides  the 
foundation  walls  of  the  building,  the  earth  on  the  outside 
being  graded  nearly  to  the  level  of  the  sills. 

Above  the  brick  work  the  walls  of  the  silo  are  made  with 
six-inch  studs,  in  contact  with  the  sheathed  and  clapboarded 
covering  of  the  barn  on  two  sides,  and  the  inner  walls  are 
covered  with  matched  boards  on  the  outside.  The  lining  of 
the  silo  consists  of  two  thicknesses  of  one-inch  matched 
boards,  nailed  firmly  to  the  studs,  with  sheets  of  tarred 
paper  between  them  to  make  the  walls  as  nearly  air-tight  as 
possible.  In  this  way  a  dead-air  space  of  six  inches  is 
secured  in  the  walls  on  all  sides. 

Door. 

The  door  of  the  silo,  opening  on  the  barn  floor,  is  made 
of  pieces  of  two-inch  planks,  planed  to  a  thickness,  and  bat- 
tened with  a  lining  of  one-inch  planed  boards.  These  pieces 
forming  the  door  are  placed  crosswise  of  the  doorway,  fitting 
closely  inside  the  jambs,  with  the  inner  surface  flush  with  the 
inside  of  the  wall  of  the  silo.  The  door  is  kept  in  place  by 
planed  2  by  4  scantling,  fastened  to  the  jambs  of  the  doorway 
with  square-headed  screw  bolts,  technically  called  "  lag- 
screws,"  to  sustain  the  pressure  of  the  ensilage  on  the 
door. 
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By  this  arrangement  access  is  gained  to  the  ensilage  by 
taking  out  the  lag-screws  with  a  wrench,  and  removing  the 
scantling  that  support  the  door,  and  then  taking  the  door  out 
piece  by  piece,  and  thus  exposing  the  wall  of  ensilage  press- 
ing against  it. 

The  cover  of  the  silo  consists  of  a  course  of  two-inch 
planed  planks,  cut  five-eighths  of  an  inch  shorter  than  the 
diameter  of  the  silo,  and  covered  with  a  course  of  one-inch 
planed  boards  breaking  joints  with  the  planks.  As  the 
planed  surface  and  edges  of  the  boards  and  planks  fit  closely 
together,  the  cover  is  practically  air-tight,  with  the  excep- 
tion of  the  slight  space  around  the  edges  which  must  be  left 
to  prevent  binding  against  the  walls  of  the  silo  as  the  ensi- 
lage settles. 

Weights. 

The  required  pressure  is  obtained  by  means  of  cement 
barrels  filled  with  earth. 

Barrels  or  boxes  of  earth  or  stones  are,  in  my  experience, 
the  best  and  most  convenient  weights  for  a  silo,  as  they  give 
a  uniform  and  constant  pressure.  Screws  are  objectionable 
as  they  do  not  give  a  constant  pressure  and  must  be  tightened 
once  or  twice  a  day  for  several  weeks,  and  the  labor  involved 
is  more  than  will  be  required  to  supply  the  needed  load  of 
earth  or  stones. 

Fodder  Corn. 

The  fodder  corn  for  filling  the  silo  was  grown  on  the  west 
tier  of  experiment  plats,  and  on  a  small  piece  of  ground 
west  of  the  plats  in  experimental  grasses. 

No  manure  was  applied,  as  the  condition  of  the  soil  for 
future  experiments  was  a  matter  of  greater  importance  than 
a  large  crop  of  fodder  corn  this  year. 

"Longfellow"  corn  was  sowed  in  drills  thirty  inches 
apart  July  5.  From  the  late  time  of  planting,  a  small  variety 
of  corn  was  selected  in  preference  to  the  larger  sorts,  which 
require  a  longer  season  to  mature. 

The  corn  made  a  rapid  growth,  and  it  was  well  tasselled 
out,  when  it  was  struck  by  the  frost  on  the  night  of  Sept.  3. 
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As  soon  as  help  could  be  obtained  the  fodder  corn  was 
harvested  and  put  in  the  silo,  the  cutting  to  1^  inch  lengths 
being  done  by  hand-power. 

15212.5  pounds  were  cut  and  put  in  the  silo  Sept.  6  ; 
13850.0  pounds  were  cut  and  put  in  the  silo  Sept.  7  ;  and 
5327.5  pounds,  harvested  the  preceding  day,  were  cut  and 
put  in  the  silo  Sept.  8.  The  total  of  green  fodder  was 
17  tons  390  lbs. 

The  corn  was  well  tramped  down  as  it  was  put  in  the 
silo,  and  at  night  when  work  was  stopped  the  surface  was 
carefully  levelled  and  left  without  covering  until  morning. 

The  night  of  the  6th  the  mass  settled  about  two  inches, 
and  on  the  night  of  the  7th  it  settled  three  inches. 

The  cover  was  put  on  and  weighted  with  earth  to  give  an 
estimated  pressure  of  something  over  60  pounds  to  the  square 
foot,  in  the  afternoon  of  the  8th. 

The  mass,  before  covering  and  weighting,  filled  the  silo  to 
the  depth  of  8|  feet,  and  the  temperature  two  feet  below  the 
surface  was  82°  F. 

Temperature. 

For  the  convenience  of  future  observations  a  gas  pipe  1^ 
inches  in  diameter  and  four  feet  long,  with  sharp  edges,  was 
driven  through  a  hole  in  the  middle  of  the  cover,  and  the 
upper  end  was  securely  packed  to  make  a  tight  connection 
with  the  planks  of  the  cover,  while  the  top  was  closed  with 
a  plug. 

The  temperature  of  the  ensilage  at  the  bottom  of  this  tube, 
and  the  temperature  of  the  air  outside,  together  with  the 
settling  of  the  surface  of  the  mass  of  ensilage,  were  fre- 
quently observed  with  the  results  given  in  the  following 
table.  Whenever  a  change  in  the  temperature  was  noticed 
the  observation  was  immediately  repeated,  to  eliminate  all 
possible  errors.  The  observations  on  the  depth  of  ensilage 
were  taken  from  a  single  point  until  the  18th  inst.,  when 
irregularities  in  the  rate  of  settling  were  noticed,  and  the  ob- 
servations were  afterwards  taken  from  four  points,  the  aver- 
age of  them  being  given  in  the  table  :  — 
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Observations  on  the  Ensilage. 


DATE. 

Depth  of 
Ensilage. 

1 

Temperature 

of  Ensilage  4 

ft.  from  the 

surface. 

Tempera- 
ture of 
Outside  Air. 

Remarks. 

Sept.    8,     . 

1 

8  ft.  6    in. 

82°   F. 

- 

2  ft.  below  surface 
befoi'e  covering. 

"       9,     . 

7  "  7     "    ^ 

82°    " 

- 

"     10,     . 

7  "   2f  " 

78°    " 

- 

"     11,     • 

6  "  9     " 

77°    " 

- 

"     12,     . 

-          - 

82°    " 

62° 

"     14,     . 

- 

84°    " 

55° 

"     15,     . 

5  ft.  Hi  in. 

84°    " 

68° 

"     16, 

5"  11^  " 

87°    " 

72° 

"     17, 

5 "  101  " 

85°    " 

69° 

"     18, 

5"  9|    " 

82°    " 

59° 

"     19, 

5"  9|    " 

84°    " 

- 

"     20, 

5"  9|    " 

84°    " 

61" 

"     21, 

5"  91    " 

84°    " 

62o 

"     22, 

6"  9      " 

83°    " 

56^^ 

"     24, 

5"  9      " 

82°    " 

61° 

"     25, 

5"  8i    « 

80°    " 

58° 

"     26, 

5"  81    " 

80°    " 

50° 

■"     27, 

5 "  7f     " 

80°    " 

50° 

"     28, 

5"  71    " 

80°    " 

60° 

"     29, 

5"  71     " 

79°    " 

53° 

"     30, 

5 "  71     " 

78°    " 

59° 

Oct.      1, 

5"  11     " 

78°    " 

50° 

"       2 

5"  1\     " 

76°    " 

48° 

"       3,' 

5"  7       " 

76°    " 

44° 

"       4, 

5"  6|     " 

76°    " 

43° 

"     10, 

68°    " 

- 

"     27, 

-          _ 

65°    " 

- 

Nov.    7, 

-          - 

64°    " 

- 

"     18, 

- 

59°    " 

i 

Dec.     3, 

- 

54°    " 

- 

"     15, 

5  ft.  51  in. 

49U    » 

22° 

It  will  be  seen  that  the  ensilage  did  not  settle  at  a  uniform 
rate,  as  might  be  expected  from  the  constant  pressure  ap- 
plied, and  the  variations  are  greater  than  can  be  attributed 
to  errors  of  observation,  as  the  measurements  were  taken 
with  the  greatest  exactness,  and  they  were  repeatedly  veri- 
fied by  re-measurement.  Frequent  examinations  of  the 
edges  of  the  cover  failed  to  detect  any  indication  of  obstruc- 
tion by  pressure  on  the  walls  of  the  silo. 

Temperature. 
The  temperature  of  the  ensilage  on  the  9th  inst.  was  the 
same  as  on  the  previous  day,  before  the  cover  was  put  on 
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(82'^),  but  there  w:is  a  fall  of  5°  in  the  course  of  the  next 
two  days.  A  rise  of  temperature  then  followed,  reaching 
the  maximum  of  87°  on  the  16th,  and  during  the  next  two 
weeks  there  was  a  depression  of  but  9°.  The  fall  in  tem- 
perature in  the  following  two  and  one  half  months  was  only 
29°  to  the  lowest  observation  recorded  (49°),  which  is  still 
above  the  temperature  of  the  outside  air. 

Bacteria. 

Samples  of  the  ensilage  were  taken  from  time  to  time 
through  the  tube,  at  depths  of  from  four  to  five  feet  below 
the  surface,  for  microscopic  examination. 

The  sample  taken  on  the  9th  inst.,  when  the  temperature 
was  observed,  swarmed  with  bacteria,  which  were  remarka- 
bly active,  and  rapidly  increasing  by  self-division. 

Since  the  temperature  has  fallen  below  60°  the  apparent 
activity  of  the  bacteria  has  been  slightly  diminished.  This 
may  be  attributed  to  the  lower  temperature  and  increasing 
acidity,  but  the  relative  influence  of  each  has  not  been  de- 
termined. 

Fermentation. 

There  are  two  classes  of  ferments  now  generally  recog- 
nized :  .1st,  the  so-called  soluble  or  chemical  ferments,  as 
acids  anddiastase,  which  "  invert"  cane  sugar  and  transform 
it  into  dextrose,  or  change  starch  into  dextrine,  etc.,  and 
these,  according  to  Dumas,  "always  sacrifice  themselves  in 
the  exercise  of  their  activities."  2d,  The  true  ferments, 
which  from  the  discoveries  of  Schwann  (1838),  and  the 
elaborate  and  exhaustive  experiments  which  have  been 
made  by  Pasteur  in  the  past  twenty  years,  are  now  known 
to  be  living  organisms  that  produce  fermentation  as  a  func- 
tion of  their  vital  activity. 

The  true  fermentations  are,  therefore,  purely  physiological 
processes,  which  are  defined  by  Pasteur  as  "  the  direct  con- 
sequence of  the  processes  of  nutrition,  assimilation  and  life, 
when  they  are  carried  on  without  the  agency  of  free  oxygen," 
or  "  as  a  result  of  life  without  air."  Unlike  the  soluble  fer- 
ments, these  living  organisms  increase  at  the  expense  of  the 
substances  fermented. 
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These  organized  ferments,  which  belong  to  the  class  of 
fungi,  may  be  divided  into  two  groups,  the  Saccharomycetes 
or  budding  fungi, — the  active  agents  of  alcoholic  fermenta- 
tion, of  which  yeast  may  be  taken  as  the  type ;  and  the 
Schizomycetes,  or  fission  fungi,  which  include  the  lactic, 
butyric,  and  similar  ferments,  and  the  ferments  of  putrefac- 
tion ;  most  of  them  are  of  the  forms  known  as  bacteria, 
and  they  multiply  rapidly  by  subdivision.  All  the  members 
of  both  groups  probably  propagate  by  means  of  spores,  but 
this  method  of  reproduction  has  not  been  observed  in  many 
species  belonging  to  the  last  mentioned  group. 

The  living  organisms  of  fermentation  found  in  samples  of 
fresh  ensilage,  all  belong  to  the  group  of  Schizomycetes 
(bacteria).  No  members  of  the  group  of  Saccharomycetes 
(yeast  or  alcoholic  fungi)  have  been  observed  in  samples 
from  the  interior  of  the  silo  that  had  not  been  exposed  to  the 
air. 

After  the  silo  is  opened  and  a  large  surface  is  exposed  to 
the  air,  the  *'  yeast  fungi  "  and  eveu  the  "  moulds"  may  be 
found,  but  they  are  evidently  the. result  of  germs  derived 
from  the  air  after  the  silo  is  opened. 

We  do  not  include  the  "  mould  fungi  "  in  the  class  of  fer- 
ments proper,  as  Pasteur  has  shown  that  they  act  as  ferments 
under  exceptional  conditions  only,  and  even  then  they  do 
not  produce  active  fermentation. 

The  ferments  of  the  first  mentioned  group  have  been 
studied  more  thoroughly  than  the  others,  from  their  import- 
ance in  the  manufacture  of  beer,  wine,  etc.,  but  many  of  the 
facts  developed  in  their  investigation  are  undoubtedly  appli- 
cable to  the  ferments  of  the  other  groups. 

From  experiments  with  fruits  in  an  atmosphere  of  carbonic 
acid,  Pasteur  has  apparently  shown  that  any  vegetable  cells 
which  are  capable  of  extracting  their  needed  supply  of  oxy- 
gen from  organic  combinations  may,  by  this  manifestation  of 
their  vital  activity,  act  as  ferments  ;  and  the  true  ferments  are 
distinguished  from  these,  not  by  a  difierence  in  their  specifi- 
cation, but  from  the  fact  that  they  are  capable  of  carrying  on 
the  functions  of  nutrition  and  assimilation  with  much  greater 
activity  without  a  supply  of  oxygen  in  the  air. 

Pasteur  has  likewise  proved  that  the  alcoholic  ferments 
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develop  rapidly  in  the  presence  of  air,  but  their  function  as 
ferments  is  impaired  by  this  ready  supply  of  oxygen. 

Jn  the  absence  of  air,  as  in  an  atmosphere  of  carbonic 
acid,  they  take  their  supply  of  oxygen  from  organic  sub- 
stances, like  sugar,  and  their  function  as  ferments  is  in- 
creased. 

When  the  life  of  the  bacteria,  or  other  organized  ferments, 
is  destroyed,  the  process  of  fermentation,  or  putrefaction, 
ceases ;  and  this  takes  place,  —  according  to  the  observa- 
tions made  in  the  course  of  the  controversy  in  regard  to 
spontaneous  generation, —  at  a  temperature  of  from  122°  to 
140°,  and  if  the  germs  that  produce  the  bacteria  are  then 
excluded,  the  process  of  fermentation,  or  of  putrefaction, 
cannot  again  take  place. 

The  canned  articles  of  food,  which  are  now  so  common  in 
the  markets,  furnish  an  illustration  of  the  application  of  this 
principle.  In  their  preparation  heat  is  applied,  which  kills 
the  bacteria,  —  the  active  agents  of  fermentation,  —  and 
they  are  then  sealed  in  air-tight  cans  to  prevent  the  access 
of  a  fresh  supply  of  germs  from  the  atmosphere. 

That  the  germs  which  produce  the  bacteria  of  fermenta- 
tion and  putrefaction  are  abundantly  distributed  in  the  air, 
has  been  conclusively  proved  by  the  experiments  of  Pasteur 
and  Tyndall,  and  the  supposed  cases  of  spontaneous  fermen- 
tation or  putrefaction  are  readily  explained  by  the  seeding  of 
the  fermenting  substances  with  the  germs  derived  from  the 
atmosphere. 

*  The  various  and  conflicting  reports  that  are  made  in  regard 
to  the  quality  of  ensilage,  including  the  degree  of  acidity, 
its  influence  upon  the  quality  of  milk,  and  its  general  feed- 
ing value,  can  only  be  explained  by  diffierences  in  the  quality 
and  maturity  of  the  crops  from  which  it  is  made,  together 
with  the  different  methods  of  securing  it,  all  of  which  must 
have  an  influence  on  the  process  of  nutrition  in  the  bacteria, 
and  therefore  produce  variations  in  the  results  of  fermenta- 
tion. 

The  molecular  changes  taking  place  under  such  different 
conditions  cannot  be  expressed  in  any  definite  chemical  for- 
mula. As  fermentation  is  strictly  a  physiological  process, 
the  fermented  product  may  be  looked  upon  as  the  residuum 
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of  wh;it  is  reqiiirecl  in  the  nutritive  functions  of  the  bacti-ria 
that  produce  it. 

In  advocating  these  views  Pasteur  says:  "Originally, 
when  fermentations  were  put  amongst  the  class  of  decompo- 
sitions by  contact-action,  it  seemed  probable,  and,  in  fact, 
was  actually  believed,  that  every  fermentation  had  its  own 
well-developed  equation,  which  never  varied. 

"  In  the  present  day,  on  the  contrary,  it  must  be  borne  in 
mind  that  the  equation  of  a  fermentation  varies  essentially 
with  the  conditions  under  which  that  fermentation  is  accomp- 
lished, and  that  a  statement  of  this  equation  is  a  problem  no 
less  complicated  than  that  in  the  case  of  the  nutrition  of  a 
living  being.  To  every  fermentation  may  be  assigned  an 
equation  in  a  general  sort  of  way,  —  an  equation,  however, 
which  in  numerous  points  of  detail  is  liable  to  the  thousand 
variations  connected  with  the  phenomena  of  life.  More- 
over, there  will  be  as  many  distinct  fermentations  brought 
about  by  one  ferment  as  there  are  fermentable  substances 
capable  of  supplying  the  carbon  element  of  the  food  of  that 
same  ferment,  in  the  same  way  that  the  equation  of  the 
nutrition  of  an  animal  will  vary  with  the  nature  of  the  food 
which  it  consumes.  As  regards  fermentation  producing 
alcohol,  which  may  be  effected  by  several  different  ferments, 
there  will  be,  in  the  case  of  a  given  sugar,  as  many  general 
equations  as  there  are  ferments,  whether  they  be  ferment- 
cells,  properly  so  called,  or  cells  of  the  organs  of  living 
beings  functioning  as  ferments.  In  the  same  way  the  equa- 
tion of  nutrition  varies  in  the  case  of  different  animals  nour- 
ished on  the  same  food.  These  remarks  are  applicable  to  all 
ferments  alike  ;  for  instance,  butyric  ferment  is  capable  of 
producing  a  host  of  distinct  fermentations,  in  consequence 
of  its  ability  to  derive  the  carbonaceous  part  of  its  food 
from  very  different  substances,  from  sugar,  or  lactic  acid,  or 
glycerine,  or  mannite,  and  many  others.  Moreover,  it  is 
quite  erroneous  to  suppose  that  the  presence  of  a  single  one 
of  the  products  of  a  fermentation  implies  the  co-existence  of  a 
particular  ferment.  If,  for  example,  we  tind  alcohol  among 
the  products  of  a  fermentation,  or  even  alcohol  and  carbonic 
acid  gas  together,  this  does  not  prove  that  the  ferment  must 
be  an  alcoholic  ferment,  belonging  to  alcoholic  fermentations 
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m  the  strict  sense  of  the  term.  Nor,  again,  does  the  mere 
presence  of  lactic  acid  necessarily  imply  the  presence  of 
lactic  ferment.  As  a  matter  of  fact,  different  fermentations 
may  give  rise  to  one  or  even  several  identical  products." 

From  this  statement  of  the  physiological  conditions  that 
modify  the  products  of  fermentation,  it  must  be  seen  that 
uniformity  in  the  quality  of  ensilage  can  only  be  secured  by 
preventing  fermentation  altogether,  or  reducing  it  within  the 
narrowest  possible  limits.  This  can  only  be  done  by  de- 
stroying the  bacteria  of  fermentation  in  the  earliest  stages  ot 
their  activity,  which  would  result  in  the  production  of  ensi- 
lage free  from  acidity,  and  closely  resembling  in  quality  the 
green  fodder  from  which  it  is  made. 

If  the  bacteria  can  be  killed,  when  the  silo  is  covered  and 
weighted,  the  enclosed  mass  of  ensilage  will  be  practically 
preserved  under  the  same  conditions  as  fruits,  or  vegetables, 
or  meats  are  preserved  when  canned.  The  practical  ques- 
tion, then,  presents  itself  as  to  how  this  can  best  be  accom- 
plished. 

An  extended  series  of  observations  on  samples  of  the 
ensilage  from  the  experimental  silo,  have  already  been  made, 
and  arc  still  in  progress,  to  determine  the  temperature  re- 
quired to  kill  the  bacteria  which  are  the  cause  of  fermenta- 
tion. This  will,  without  doubt,  vary  somewhat  with  the 
kind  of  produce  under  treatment  and  its  condition  at  the 
time  of  harvest.  Thus  far  my  experiments  seem  to  indicate 
that  a  temperature  of  from  115°  to  122°,  maintained  for  one 
or  two  hours,  will  be  sufficient  to  kill  the  bacteria  under  the 
conditions  in  which  they  are  now  placed. 

The  time  of  exposure,  as  well  as  the  temperature,  must 
have  an  important  influence  on  the  result. 

A  degree  of  heat  that  would  kill  the  mature  and  active 
bacteria  would  not,  in  all  probability,  kill  the  germs  which 
might  produce  a  succeeding  generation  if  the  given  tempera- 
ture was  continued  but  a  short  time. 

From  observations  on  the  temperature  of  the  silo  after  it 
was  covered  and  weighted,  it  may  with  reason  be  expected 
that  the  initial  temperature  will  remain  nearly  constant  for 
several  days,  and  perhaps  for  weeks,  which  would  ensure  the 
destruction  of  any  successive  generations   of  bacteria  that 
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might  be  developed  from  the  germs  that  had  not  been 
killed. 

In  the  ordinary  process  of  filling  a  silo  the  object  aimed  at 
is  to  prevent  fermentation  by  keeping  the  green  fodder  well 
packed  as  it  is  put  in,  and  even  under  these  precautions  the 
temperature  of  the  mass  often  rises  above  100°.  I  have 
observed  a  temperature  of  105°  when  the  greatest  care  had 
been  taken  in  packing  the  silo  as  it  was  filled. 

With  less  tramping  of  the  mass,  and  when  the  work  of 
filling  the  silo  is  extended  over  a  period  of  several  days,  the 
temperature  may  rise  to  a  point  that  is  fatal  to  the  bacteria ; 
and  this  may  be  the  explanation  of  the  reported  cases  in 
which  the  ensilage  is  said  to  be  "  sweet,"  or  free  from 
acidity. 

When  the  precise  conditions  as  to  the  required  tempera- 
ture are  known,  the  better  plan  may  be  to  fill  the  silo  with- 
out any  packing  beyond  what  is  produced  by  the  weight  of 
the  superincumbent  mass,  and  then  allow  it  to  remain  until 
the  desired  temperature  is  reached,  before  putting  on  the 
cover  and  weights. 

The  best  method  can,  however,  only  be  determined  by 
carefully  conducted  experiments  that  are  made  with  a  full 
knowledge  of  the  different  conditions  that  may  have  an  in- 
fluence in  modifying  the  results.  It  cannot,  however,  be 
doubted  that  acidity  in  the  ensilage  can  only  be  produced 
by  conducting  the  process  so  that  the-temperature  does  not 
rise  above  the  point  that  is  fatal  to  the  bacterial  ferment 
(probably  115°  to  120°). 

In  filling  silos,  observations  on  temperature  have  been 
generally  neglected,  and  we  therefore  lack  the  necessary 
data  for  determining  the  precise  temperature  required  to 
prevent  fermentation,  or  the  conditions  under  which  it  may 
be  produced,  from  the  results  of  practical  experience.  But 
a  single  case  has  come  to  my  knowledge,  where  such  obser- 
vations have  been  made,  when  the  resulting  product  was 
sweet  ensilage.  Mr.  George  Fry  of  England  reports  the 
results  of  some  experiments  made  the  present  season,  which 
are  of  particular  interest  in  connection  with  the  observations 
recorded  above. 

In  a  silo,  filled  with  "  rough  grass"  and  *'  clover  and  rye 
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grass"  between  the  7th  and  30th  of  June,  the  tempeiature 
at  the  time  of  covering  was  132°,  at  a  depth  of  six  feet  from 
the  surface.  The  cover  was  weighted  with  twelve  inches  of 
sand. 

On  July  11th,  and  again  on  the  17th,  the  cover  was  taken 
off  and  the  silo  was  filled  with  "  meadow  grass  "  to  make  up 
for  the  loss  in  settling. 

The  temperature  observed  at  these  dates  was  140°  at  a 
depth  of  six  feet  from  the  surface. 

In  another  silo,  filled  with  "clover  and  rye  grass"  and 
"  meadow  grass  "  between  June  30th  and  July  11th,  when 
the  cover  was  put  on  and  weighted,  the  temperature  ob- 
served was— July  7th,  149°,  and  July  14th,  158°.  The  first- 
mentioned  silo  was  opened  October  25,  and  the  ensilage  is 
described  as  "of  a  brown  color,  and  of  a  sweet,  luscious 
oAov,  free  from  acidity,  xevy  much  resembling  that  of  ordi- 
nary hay."  Cattle,  sheep,  and  horses  ate  it  at  once  with 
apparent  relish. 

These  experiments  seem  to  prove  that  a  temperature  suffi- 
ciently high  to  kill  the  bacteria  and  put  a  stop  to  fermen- 
tation can  be  readily  obtained  in  the  process  of  filling  the 
silo. 

Experiments  are  now  needed  to  determine  the  precise 
temperature  required  and  the  most  favorable  conditions  for 
securing  it  with  different  articles  of  food. 

Ensilage  in  the  Silo. 

To  carr}'^  on  the  experiments  now  in  progress,  the  ensilage 
in  the  experimental  silo  should  not  be  fed  out  until  some 
time  in  March. 

Additional  facilities  will  be  required  to  complete  the  inves- 
tigations that  are  now  in  progress.  An  appropriation  of 
$100.00  will  be  sufficient  to  provide  the  necessary  outfit. 

An  engine  is  very  much  needed  to  furnish  power  for  cut- 
ting fodder,  and  for  other  purposes,  —  a  suitable  one,  with 
the  necessary  shafting  and  belting,  may  be  procured  at  a 
cost  not  exceeding  $500. 

Amherst,  Mass.,  Dec.  24,  1883. 
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[Exhibit  F.] 


EXPERIMENTS   WITH    PIGS, 


The  experiments  in  pig-feeding  have  been  limited  to  some 
preliminary  inquiries  in  regard  to  the  influence  of  bran  and 
cotton-seed  meal  when  added  to  a  ration  composed  princi- 
pally of  corn-meal. 

As  bran  and  cotton-seed  meal  contain  a  higher  percentage 
of  proteids  than  corn-meal,  they  should  be  valuable  additions 
to  the  ration,  if  corn-meal  as  a  fattening  food  is  deficient  in 
nitrogenous  constituents.  Ten  pure-bred  Berkshire  pigs, 
from  the  College  farm,  were  put  in  the  experimental  pens 
on  the  afternoon  of  October  23,  but  one  pig  being  put  in 
each  pen.  The  age,  sex,  and  weight  of  each  pig  is  given  in 
the  following  table  :  — 


No.  1,  Sow,  weight,  October  23,  58f  lbs.  1 

59|  »  I 
691  »  > 
42i    "    J 


"    3, 

" 

'    5, 

Barrow,  " 

"    7, 

" 

"    9, 

«        » 

"  10, 

» 

"    8, 

» 

"    6, 

Sow,        " 

"    4, 

Barrow, " 

"      9 

((                u 

Born  May  16, 1883. 


681 

70 

61^    "     (  From  two  to  three 
67i    "     I      weeks  older. 


601     «     I 
691    "    J 

For  a  preliminary  period  of  five  days,  while  getting  accus- 
tomed to  their  new  quarters,  the  pigs  were  all  fed  on  corn- 
meal. 

At  the  beginning  of  the  experiment,  on  the  morning  of 
October  29,  they  were  all  again  weighed,  before  feeding, 
and  were  then  put  on  their  assigned  rations  as  follows  :  — 

Nos.  5  and  6, —  Coi'D-meal  only. 

Nos.  1,  2,  and  8, —  Coi*n-meal  with  cotton-seed  meal. 

Nos.  3,  7,  and  4,  —  Corn-meal  with  bran. 

Nos.  9  and  10,  —  Corn-meal  with  bran  and  cotton-seed  meal. 
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A  limited  ration  of  bran  and  cotton-seed  meal  was  given 
in  the  pens  having  the  mixed  food,  and  the  corn-meal  was 
fed  to  make  ont  the  full  ration  of  as  much  as  would  be  readily 
eaten. 

The  bran  and  cotton-seed  meal  were  not  apparently 
relished  on  the  start,  and  the  amount  fed  was  determined 
in  each  case  by  the  quantity  that  would  be  eaten  with  a  good 
appetite. 

An  analysis  of  the  feed  was  made  in  the  laboratory,  under 
the  supervision  of  Director  Goessman,  which  showed  the 
composition  to  be  as  follows  :  — 


Corn-Meal. 

Bran.    • 

Cotton-Seed 
Meal. 

Moisture,  at  100°  C,  . 

13.55 

12.08 

8.38 

Crude  Ash, 

1.23 

6.96 

7.80 

"    Cellulose,         .... 

2.28 

12.06 

6.17 

"     Fat 

3.67 

3.35 

11.85 

"     Protein, 

8.99 

13  78 

38.91 

Non-nitrogenous  Extract,  . 

70.28 

51.77 

26.89 

100.00 

100.00 

100.00 

To  prevent  any  possible  deficiency  in  the  ash  constituents, 
in  feeding  growing  pigs  with  corn-meal  alone,  and  to  secure 
uniformity  in  all  conditions,  aside  from  the  ditferences  in 
food,  leached  ashes,  with  a  few  small  pieces  of  charcoal, 
were  kept  in  a  separate  trough  in  each  pen,  to  which  the 
pigs  had  uninterrupted  access. 

The  weight  of  each  pig  at  the  beginning  of  each  week,  the 
feed  consumed  per  week,  and  the  average  weight  of  each  pig 
for  each  week,  will  be  found  in  Tables  1,  2,  and  3. 

The  amount  of  dry  substance  of  food  consumed  per  week 
by  each  pig,  the  amount  of  dry  substance  of  food  required 
to  produce  one  pound  of  increase  in  live  weight,  and  the 
gain  for  each  100  pounds  of  live  weight,  or  the  gain  per 
cent,  for  each  week,  is  given  in  Tables  4,  5,  and  6. 
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In  the  diagrams  which  follow,  some  of  the  leading  facts 
recorded  in  the  tables  are  presented  in  the  graphic  form,  so 
that  the  results  can  be  more  readily  compared. 

The  diflferent  pigs,  and  the  kind  of  feed  consumed  by 
them,  is  indicated  on  all  the  diagrams  as  follows :  — 

A  black  line  is  given  for  pigs  5  and  6,  which  were  fed 
corn-meal  only. 

A  blue  line  is  given  for  pigs  1,  2  and  8,  which  were  fed 
corn-meal  with  cotton-seed  meal. 

A  red  line  is  given  for  pigs  3,  7  and  4,  which  were  fed 
corn-meal  witb  bran. 

An  interrupted  line,  blue  and  red,  is  given  for  pigs  9  and 
10,  which  were  fed  corn-meal  with  bran  and  cotton-seed  meal. 

A  scale  at  the  side  of  the  diagrams  will  show  the  weights 
indicated. 

On  diagram  1,  the  actual  weight  of  each  pig  is  given  for 
each  week,  and  the  gain  or  loss  can  be  readily  traced. 

In  diagram  2,  the  initial  weights  are  reduced  to  a  common 
standard  of  one  hundred  pounds,  and  the  lines  show  the 
gain  or  loss  for  each  week  for  each  one  hundred  pounds  of 
live  weight. 

The  dry  substance  of  feed  consumed  per  week,  for  each 
one  hundred  pounds  of  live  weight,  is  given  in  diagram  3, 
and  the  dry  substance  of  food  consumed,  required  to  pro- 
duce one  pound  of  increase  in  live  weight,  is  given  in  dia- 
gram 4. 

It  will  be  noticed  that  the  weights  of  pigs  4  and  2  are 
omitted  in  the  tables  and  diagrams  the  last  week  of  the 
experiment.  No.  4  seemed  to  be  in  perfect  health,  when 
weighed  on  the  morning  of  December  10,  but  a  ievf  min- 
utes after  he  fell  down  in  a  "  spasm,"  and  died  within 
ten  minutes  of  the  first  attack,  apparently  of  apoplexy.  The 
only  post-mortem  indications  of  disease  consisted  in  con- 
gestion of  the  membranes  of  the  brain  and  medulla. 

An  examination  will  show  that,  in  the  uniform  rate  of 
gain  during  the  experiment,  —  in  the  comparatively  slight 
variations  in  the  amount  of  food  consumed  in  proportion  to 
its  weight, — and  in  the  return  for  feed  consumed,  he  had 
made  one  of  the  best  records  in  the  experiment. 
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A  rheumatic  affection  of  the  hind  legs  of  pig  No.  2,  ac- 
companied with  tenderness  of  the  muscles  and  partial  loss 
of  motion,  had  been  noticed  for  a  few  days  at  the  close  of 
the  experiment,  and  he  was  not,  therefore,  weighed  on  the 
17th. 

The  weather  during  the  last  week  of  the  experiment  was 
severe,  the  feed  freezing  in  the  troughs,  and  the  thermome- 
ter, at  times,  nearly  down  to  zero.  Under  these  conditions, 
but  two  pigs  (9  and  6)  made  a  positive  gain. 

Pig  No.  5  was  sick,  and  lost  weight  the  first  two  weeks 
of  the  experiment,  which  accounts  for  the  low  consumption 
of  food  recorded  in  table  2  and  diagram  3,  —  during  the 
next  four  weeks,  however,  with  an  exclusive  diet  of  corn- 
meal,  he  made,  on  the  whole,  the  best  record,  as  will  be  seen 
by  reference  to  table  5  and  diagram  4. 

The  diagrams  show  that  the  feed  required  to  produce  a 
pound  of  increase  in  live  weight  varies  from  week  to  week, 
with  the  same  food,  and  of  the  rations  fed  there  is  no  par- 
ticular one  which  seems  to  have  an  advantage,  in  this  respect, 
over  the  others. 

On  the  whole,  the  experiments  fail  to  prove  that  corn- 
meal  with  bran  or  cotton-seed  meal,  or  both,  is  a  more  valu- 
able pig  food  than  corn-meal  alone. 
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HORTICULTURAL  DEPARTMENT 


MASSACHUSETTS     EXPERIMENT     STATION. 


To  the  Director  and  Board  of  CoiUrol. 

Gentlemen  :  —  The  special  work  assigned  to  this  depart- 
ment, and  upon  which  I  make  the  following  report,  is  as 
follows  :  — 

I.  The  growth  and  care  of  the  collection  of  grasses    and 

FORAGE   CROPS. 

II.  The  care  of  the  fruit  plats  for  determining  the  effect 

OF   THE   VARIOUS   ELEMENTS    OF   PLANT-FOOD   UPON   THE   COMPO- 
SITION  OF   THE   FRUIT. 

III.  Testing  the  various  kinds  of  new  fruits. 

IV.  To  determine  what  influence  the  stock  may  have  upon 

THE   scion,   if   any,   IN   GRAFTING. 

V.  Study  of  diseases  of   fruit  and  other  trees  and  plants, 

AND   THE   REMEDIES   TO   BE   APPLIED. 

VI.  Destruction  of  injurious  insects. 

VII.  Germination  of  seeds. 

I. 

Upon  the  land  leased  the  Station  by  the  College  was 
found  a  collection  of  grasses  and  forage  plants,  consisting  of 
the  following  species  :  — 


Perennials. 


Alopecuriis  pratensis 
Fhleum  pratense, 
Dactylis  glomerata 
Bromus  secalinus, 
Bronius  mollis, 
Bromus  gigantetis, 
Loliicm  perenne, 
Festuca  clatior. 


Meadow  foxtail. 
Timothy. 
Orchard  grass. 
Chess  or  cheat. 
Soft  chess. 
Great  chess. 
Rye-grass. 
Meadow  lescue. 
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Festuca  ovina,  . 
Feskica  durmscular, 
Festuca  rubra,  , 
Festuca  ienella, 
Festuca  gigantea, 
Agrostis  vulgaris, 
Agrostis  stolonifera, 
Agrostis  canina, 
Poa  pratensc,    . 
Poa  trivialis,     . 
Poa  serotina,     . 
Poa  compressa, 
Anthoxanthemum  odoratum, 
Avena  flavescens, 
Arrhenatherum  aveiiaceum, 
Aira  cmspitosa, 
Aira  Jlexuosa,    . 
Phalaris  arundinacea, 
Holcus  lanatus, 
Galamagrostis  Canadensis, 


Sheep's  fescue. 

Red  fescue. 

Slender  fescue. 

Great  fescue. 

Red-top  or  Eng.  bent. 

Creeping  bent. 

R.  I.  bent. 

June-grass  or  Ky.  blue-grass. 

Rough-stalked  meadow. 

False  red-top. 

Wire-gi-ass. 

Sweet  vernal. 

Yellow  oat-grass.  ^ 

Wild  oat-gi'ass. 

Hair-grass. 

Hair-grass. 

Reed  canary-grass. 

Meadow  soft-grass. 

Blue-joint  grass. 


Annuals. 


Phalaris  Canariensis, 
Solium  Italicum, 
Panicuni  Germanicwm, 
Panicum  Italicum,    . 
Panicum  miliaceum, 
Avena  saliva,    . 
Secale  cereale,  . 
Trilicum  vulgare, 
Hordeum  vulgare,     . 
Sorghum  vulgare,     . 


Vicia  saliva, 
Lupinus  perennis,     . 
Lupinus  luteus, 
Lupinus  albus, 
Trifolium  pratense,  . 
Trifolium  hybridum, 
Trifohum  repens, 
Trifolium  incarnatum, 
Mileletus  albus, 
Lotus  corniculatus,  . 
Medicage  saliva, 
Ornithopjus  sativa,    . 
Dolichos  sinensis. 


Canary-grass. 

Rye-grass. 

Hungarian  millet. 

Common  millet. 

Golden  millet. 

Common  oat. 

Rye. 

Wheat. 

Barley. 

Amber  cane,  Chinese,  etc. 


Leguminous. 


Vetch. 
Blue  lupine. 
Yellow  lupine. 
White  lupine. 
Red  clover. 
Alsike  clover. 
White  clover. 
Italian  clover. 
Bokhara  clover. 
Birdsfoot  clover. 
Lucerne. 
Saradella. 

Cow-pea,   vai"'s  "  Whippoor- 
will  and  Clay." 
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The  last  mentioned  was  added  to  the  collection  this 
season. 

The  growth  of  the  majority  of  the  above  has  not  been  as 
good  as  could  be  desired,  owiug  to  the  time  they  have  been 
growing,  —  three  or  four  years,  —  and  many  weeds  have 
worked  into  the  plats ;  so  that,  after  gathering  such  speci- 
mens as  were  desired  for  analysis,  they  were  ploughed  under, 
and  the  collection  will  be  increased  as  much  as  possible,  and 
replanted  early  next  spring. 

The  cow-peas  and  vetch  were  sown  with  oats  and  rye ; 
but  owing:  to  the  lateness  of  the  season  when  the  seed  ar- 
rived,  the  growth  was  not  sufficiently  large  to  give  a  fair 
basis  for  determining  their  value. 

II.    Experimental  Fruit  Plats. 

The  trees  and  small  fruits  in  these  five  plats  have  been 
under  treatment  for  several  years,  and  have  yielded  some 
fruit,  which  has  been  gathered  for  analysis. 

The  five  plats  into  which  the  laud  was  divided  were  planted 
with  the  same  kinds  of  fruit  in  each;  z.  e.,  apples,  pears, 
peaches,  plums,  cherries,  blackberries,  raspberries,  grapes, 
strawberries,  currants  and  gooseberries,  and  is  a  good  ex- 
ample of  what  may  be  done  in  close  planting  for  a  family 
fruit  garden. 

Four  plats  were  fertilized  with  difierent  elements  of  plant- 
food,  and  the  fifth  was  left  in  its  natural  condition.  The 
analyses  of  the  fruit  taken  from  these,  made  by  Director 
Goessmann,  and  given  in  his  previous  reports,  prove  con- 
clusively that  the  composition  of  fruits  can  be  greatly  affected 
by  the  application  of  special  fertilizers. 

The  growth  of  the  trees  and  plants  has  been  very  good  ; 
in  fact,  in  some  cases  greater  than  is  desirable  for  their  most 
healthy  development.  This  was  especially  the  case  with 
some  of  the  peach  trees,  in  which  the  growth  of  wood  was 
so  great  and  continued  so  late  that  it  failed  to  mature,  and 
the  fruit  buds  were  injured  last  winter,  so  that  no  fruit  was 
borne  the  past  season,  while  upon  land  less  highly  fertilized 
the  trees  produced  large  crops  of  fruit. 

During  the  fall  of  1881,  and  the  winter  of  1882,  many  of 
the  trees  in  these  plats  were  destroyed  by  cold,  and  all  suf- 
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fered  more  or  less,  but  no  trace  of  the  disease  known  as  the 
yellowii  has  made  its  appearance. 

The  soil  upon  which  these  trees  are  planted  is  a  medium 
sandy  loam,  and  well  adapted  to  the  growth  of  all  kinds  of 
fruits  except  the  currant  and  quince. 

III.    Testing  New  Varieties  or  Fruits. 

The  soil  to  be  devoted  to  this  purpose  is,  like  the  above, 
well  suited  to  the  growth  of  all  of  the  fruits  except  the  cur- 
rant and  quince.  The  land  has  been  prepared,  and  a  few 
varieties  of  peach  and  apple  trees  planted. 

IV.    Influence  of  the  Stock  upon  the  Scion. 

This  experiment  has  only  been  started  with  some  of  the 
large  fruits,  but  it  is  proposed  to  begin  also  with  the  smaller 
fruits  and  plants  that  require  less  time  for  development  and 
maturity. 

V.    Diseases  of  Plants. 

The  time  given  to  this  subject  has  been  largely  in  continu- 
ation of  the  study  of  the  disease  of  the  peach  tree  known  as 
the  yellows,  which  has  for  several  years  been  carried  on 
under  the  auspices  of  the  college.  In  order  to  more  fully 
understand  the  present  condition  of  the  experiment,  I  will 
give  a  brief  history  of  the  trees  and  the  special  treatment 
they  have  received. 

-The  orchard  originally  consisted  of  about  fifty  trees, 
planted  in  1870.  For  the  first  few  years  they  received  but 
little  care.  In  the  spring  of  1873  all  were  carefully  pruned 
to  as  good  form  as  their  condition  would  allow,  the  borers 
removed,  and  the  soil  manured  and  planted  with  squashes. 
The  result  was,  that  after  a  year  or  two  they  bore  a  good 
crop  of  fruit.  After  fruiting,  many  of  the  trees  showed 
signs  of  disease,  and  a  series  of  experiments  were  instituted 
with  six  or  eight  trees  in  1878.  The  remarkable  change 
made  in  these  trees  led  to  the  continuance  of  the  remedies 
upon  all  the  peach  trees  in  the  college  orchards  that  showed 
signs  of  disease.  The  results  of  the  application  of  the 
remedies,  when  applied  before  the  disease  had  made  too 
great  headway,  have  been  entirely  satisfactory ;  so  much  so 
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that  most  of  the  original  trees  are  now  in  a  healthy  condi- 
tion, although  they  have  been  thoroughly  diseased,  and  the 
past  season  have  borne  as  perfect  fruit  as  is  often  produced 
by  young  trees. 

Young  trees  have  been  planted  where  diseased  trees  were 
dug  out,  and  the  past  season  bore  fruit.  They  are  as  healthy 
and  vigorous  as  any  trees  in  the  orchard. 

The  remedies  applied  have  been  muriate  of  potash,  from 
two  to  five  pounds  to  the  tree,  sown  in  the  fall  or  early 
spring,  with  ground  bone  or  superphosphate,  according  to 
the  condition  of  the  soil,  which,  if  very  poor,  should  have 
an  additional  dressing  of  organic  matter,  like  stable  manure. 
In  addition  to  these  remedies,  the  borers  (the  larvge  of  the 
moth,  uEgeria  exitiosa)  have  been  dug  out  with  a  knife 
twice  each  year,  —  in  June  and  August,  —  and  the  trees 
kept  cut  back  to  a  close,  compact  form.  The  pruning  is 
always  done  in  the  fall  or  winter,  and  the  last  season's 
growth  is  cut  back  one-half.  In  cases  where  the  tree  is  weak 
and  straggling  in  growth,  many  of  the  large,  long  branches 
are  cut  back  to  give  it  good  form. 

The  results  of  all  of  our  experiments  with  plant  life  lead  us 
to  the  belief,  although  it  may  not  now  be  susceptible  of  posi- 
tive proof,  that  the  fungus  growth  generally  found  in  diseased 
plants  only  develops  after  the  tissues  have  become  deranged 
or  injured  by  some  external  cause,  as  cold  following  a  season 
of  immature  growth,  exhaustion  caused  by  overbearing  or 
drought,  exhaustion  of  the  soil,  or  injuries  from  insects. 

In  every  instance  where  proper  remedies  have  been  applied 
in  time,  the  trees  have  recovered  and  made  a  good  growth. 

The  chemical  side  of  these  experiments  will  be  fully  given 
by  Dr.  Goessmann. 

The  questions  of  pear  blight  and  mst  on  the  blackberry 
and  raspberry  have  received  attention,  but  the  results  are 
not  fully  complete,  and  will  be  reserved  for  a  future 
report. 

VI.    Destruction  of  Injurious  Insects. 

The  work  in  this  line  has  been  confined  to  means  of  de- 
struction of  the  currant  worm  {Eujitchia  riheria)  ;  the  cab- 
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bage  worm  (JPieris  rapce)  ;  the  plum  weevil,  or  plum  cur- 
culio  (Conotrachelus  nenuphar)  ;  the  Colorado  potato  beetle 
(Dophora  decem-lineata)  ;  and  the  rose  bug  {Macrodactylus 
subspinosa) . 

The  various  insecticides  used  were  powdered  hellebore, 
pyrethrum  powder,  carbolate  of  lime,  lime  and  kerosene,  and 
lime  and  sulphur.  The  above  were  used  in  the  dry  form 
and  in  liquid. 

The  Gurrant  Worm. 

This  worm  is  the  larva  of  a  moth  about  three-fourths  of 
an  inch  across,  which  destroys  the  foliage  soon  after  it  un- 
folds, and  again  about  the  time  the  fruit  begins  to  ripen.  It 
was  destroyed  very  quickly  by  the  hellebore  and  pyrethrum. 
The  latter,  being  more  rapid  in  its  action,  and  entirely 
free  from  poisonous  qualities,  can  be  used  without  danger  at 
any  time.  The  results  of  application  of  the  other  insecti- 
cides were  not  satisfactory,  and  further  experiment  as  to 
their  value  must  be  made  at  some  future  time. 

The  Cabbage  Worm. 

The  only  effectual  and  easily  applied  remedy  found  for 
this  insect  was  the  pyrethrum  powder.  This  applied  dry 
destroyed  the  worms  very  quickly,  even  when  mixed  with 
five  times  its  bulk  of  common  plaster.  It  was  applied  by 
means  of  a  pair  of  common  sulphur  bellows  with  a  curved 
nose,  a  single  movement  of  the  bellows  being  sufficient  to 
send  the  dust  over  all  parts  of  the  inside  of  the  plant.  In- 
secticides applied  in  liquids  did  not  prove  satisfactory,  on 
account  of  the  peculiar  structure  of  the  surface  of  the  leaves 
of  the  cabbage,  which  causes  the  liquid  to  roll  off  in  drops. 
This  remedy  proved  most  effectual  when  extended  with  an 
equal  bulk  of  plaster. 

CurcuUo,  or  Plum  Weevil. 

All    the    remedies  applied  for   the    destruction  of    this 

pest  were  ineffectual   in  saving  a   single  specimen  of  fruit 

from  some  twenty  trees  that  bloomed  and  set  a  large 
crop. 
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It  is  hoped,  however,  that  by  further  experiments  with 
the  same  remedies  and  other  substances  something  may  be 
found  that  will  save  this  crop,  either  by  being  offensive  to 
or  by  the  destruction  of  the  insects.  In  the  meantime  the 
certain  but  laborious  method  of  jarring  the  trees  and  destroy- 
ing the  insects  and  the  fruit  containing  their  larvfe,  or 
that  of  planting  the  trees  in  poultry  yards,  must  be  resorted 
to. 

The  Potato  Beetle. 

The  effect  of  the  pyrethrum  powder  on  the  larvos  of  this 
beetle  was  to  paralyze  for  a  time,  but  not  to  kill  them. 

The  Rose  Bug. 

This  is  another  insect  that  our  remedies,  in  a  measure, 
failed  to  destroy  or  to  prevent  wholly  from  destroying  the 
grape  crop  and  rose  blossoms.  Pyrethrum  has  the  effect  of 
paralyzing  them  for  a  time,  and  by  repeated  applications, 
several  times  each  day,  may  prove  effectual. 

Kerosene  and  lime,  dry,  seemed  offensive  to  them,  but 
they  returned  in  a  short  time.  Further  experiments  are 
required  to  fully  determine  its  value. 

In  the  use  of  carbolic  acid,  kerosene,  and  sulphur,  they 
were  slacked  with  caustic  lime  and  applied  in  form  of  powder 
or  in  liquids. 

The  liquids  used  for  the  distribution  of  insecticides  were 
water  and  buttermilk ;  the  latter  causing  the  substances  to 
adhere  to  the  foliage  for  a  long  time ;  in  some  cases  three 
weeks  or  more. 

An  examination  was  made  to  determine  the  cause  of  the 
dropping  of  the  apple  crop,  and  it  was  found,  in  eight  hun- 
dred specimens  examined  when  from  one-half  of  an  inch 
to  one  inch  in  diameter,  that  all  but  three  of  this  number 
were  punctured,  and  contained  one  or  more  eggs  or  larvae 
of  the  plum  weevil,  and  only  a  very  few  contained  the  larvae 
of  the  codling  moth,  which  is  so  destructive  later  in  the 
season. 

VII.    Germination  or  Weed  Seeds. 

Material  for  these  experiments  was  collected  during  the 
summer  and  autumn,  and  arrangements  are  already  made  for 
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testing  the  germinating  power  of  various  kinds  of  seeds, 
especially  troublesome  weed  seeds,  at  different  stages  of 
ripeness,  and  also  under  various  conditions,  the  report  of 
which  will  be  made  for  one  of  the  early  monthly  bulletins. 

S.  T.    MAYNARD, 

Professor  of  Botany  and  EorticuUure, 

Massachusetts  Agricultural  College. 
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ANIS^UAL   EEPOKT   OF   THE   CHEMIST. 


I.  Fodder  and  Fodder  Analyses. 

To  ascertain  the  composition  of  our  fodder  articles,  as  far 
as  the  character  and  relative  proportion  of  their  essential 
proximate  constituents  are  concerned,  is  the  first  step  to- 
wards the  introduction  of  a  rational  system  of  feeding  our 
farm  live  stock. 

A  better  knowledge  of  what  we  feed  enables  us  to  give  a 
more  judicious  explanation  of  the  results  of  our  feeding  ex- 
periments ;  it  teaches  best  how  to  supplement  our  own  fodder 
resources  to  meet  the  special  wants  of  our  farm  stock,  and 
cannot  fail  to  direct  the  attention  of  the  producer  of  fodder 
crops  to  the  important  question  whether  they  are,  as  far 
as  quality  is  concerned,  what  they  ought  to  be.  Actual 
feeding  experiments  have  shown  that  the  condition  and 
quality  of  the  soil  exert  a  decided  influence,  not  only  on  the 
quantity,  but  also  on  the  quality  of  the  crops  raised  upon  it. 
For  instance,  oats  raised  during  the  same  season  upon  the 
same  kind  of  soil,  with  the  aid  of  manures  and  without 
them,  have  been  noticed  to  contain  in  the  latter  case  as  low 
as  five,  and  in  the  former  as  high  as  eleven,  per  cent,  of 
nitrogenous  constituents  in  its  drv  vegetable  matter. 

The  existence  of  similar  relations  between  the  particular 
condition  of  the  soil  and  the  composition  of  the  crops,  has 
been  proved  in  regard  to  most  of  our  prominent  grasses  and 
leguminous  plants,  as  clover,  as  well  as  of  mixed  forage 
crops,  like  meadow  hay. 

A  high  percentage  of  nitrogenous  constituents  in  these 
crops  is  usually  accompanied  by  a  high  percentage  of  phos- 
phoric acid  compounds. 
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As  both  are  known  to  exert  a  decidedly  beneficial  influence 
on  the  absolute  and  relative  nutritive  value  of  a  single  article 
of  fodder,  may  it  be  an  entire  plant,  or  a  particular  part  of 
it,  it  needs  scarcely  any  farther  argument  to  prove  that 
an  economical  system  of  feeding  our  farm  stock  ought  to 
begin  with  an  intelligent  cultivation  of  our  leading  fodder 
crops.  We  ought  to  raise  them  with  a  view  to  promote  the 
special  development  of  their  most  valuable  nutritive  constitu- 
ents ;  and  to  select  the  crops  for  cultivation  with  reference 
to  the  particular  adaptation  of  soil,  climate  and  location 
to  favor  the  production  of  the  best  of  its  kind.  The  intro- 
duction of  a  greater  variety  of  fodder  crops  cannot  fail  to 
assist  materially  in  gaining  the  desirable  end.  To  raise 
good  potatoes  for  family  use,  or  good  sugar-beets  for  the 
sugar  manufacturer,  requires  a  difierent  condition  of  the  soil, 
as  far  as  the  character  of  its  accumulated  plant-food  is  con- 
cerned, than  to  raise  both  crops  of  a  superior  quality  for 
feeding  purposes. 

A  mealy  potato  is  usually  rich  in  starch  and,  compara- 
tively speaking,  deficient  in  nitrogenous  matter ;  and  sugar- 
beets,  best  adapted  for  the  manufacture  of  sugar,  are  rich  in 
sugar,  and  contain  a  low  percentage  of  nitrogenous  consti- 
tuents ;  they  yield  to  the  manufacturer  the  largest  amount 
of  sugar  at  the  lowest  expense. 

The  garden-farmer  and  manufacturer  of  sugar  judge  the 
quality  of  their  respective  crops  by  a  standard  quite  differ- 
'  ent  from  that  of  the  farmer  who,  engaged  in  general  farm- 
ing, considers  stock-feeding  an   important  part  of  his   in- 
dustry. 

To  compound  an  economical  and  suitable  diet  for  any  class 
of  farm  animals  requires  not  only  a  general  knowledge  of 
the  composition  of  the  fodder  on  hand,  but  also  a  fair 
acquaintance  with  the  relative  proportion  of  the  three  groups 
of  essential  nutritive  constituents  they  are  apt  to  contain 
under  difierent  conditions  of  the  soil.  This  kind  of  infor- 
mation is  as  essential  for  the  guidance  of  the  experimenter  as 
the  knowledge  of  the  special  wants  of  the  animal  with  re- 
ference to  its  organization,  age  and  functions.  The  wide 
range  of  variations  in  composition  which  has  been  noticed 
in    our  leading  fodder  crops   when  raised   upon  rich  or  ex- 
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hausted  lands,  renders  many  of  our  current  tabular  state- 
ments of  the  chemical  composition  of  the  more  prominent 
articles  of  fodder  of  doubtful  merit  in  the  hands  of  the  far- 
mer, who  considers  them  an  unfailing  guide  in  his  special 
case. 

The  majority  of  these  fodder  tables  may  be  traced  to  one 
source  (E.  Wolff).  They  state  the  mean  of  a  smaller  or 
larger  number  of  analyses,  quite  frequently  made  without 
any  intention  to  ascertain  the  possible  variations  in  the  com- 
position of  the  article  under  investigation.  The  analytical 
statements  themselves  refer  in  the  majority  of  cases  to  plants 
raised  in  Germany,  and  in  other  European  countries.  Whilst 
the  great  value  of  these  Tables  from  an  agricultural  educa- 
tional standpoint  must  be  conceded,  their  analytical  state- 
ments require  qualification  before  they  may  be  safely  relied 
on  in  home  practice.  The  Annual  Report  of  the  Secretary 
of  the  Massachusetts  State  Board  of  Agriculture  for  1882, 
pages  104-114,  contains  a  tabular  statement  of  the  composi- 
tion of  many  fodder  crops,  giving  the  extremes  (highest 
and  lowest  percentages  found),  with  reference  to  each  group 
of  nutritive  constituents.      (Julius  Kiihn.) 

This  mode  of  stating  the  composition  of  the  various  farm 
crops  tends  to  direct  the  attention  more  decidedly  towards 
the  advantages  arising  from  a  proper  cultivation  of  fodder 
crops. 

The  Experiment  Station  has  entered  upon  a  systematic 
course  of  investigation  to  assist  in  determining  the  influence 
of  stage  of  growth  and  of  cultivation  on  the  feeding  value 
of  some  of  our  prominent  forage  plants. 

The  chemical  analysis  of  any  article  of  fodder  begins  usu- 
ally with  the  determination  of  its  moisture,  and  of  the  amount 
of  dri/  matter  left  behind  when  heated  to  a  temperature  not 
exceeding  110°  C,  or  230°  F.,  until  a  constant  weight  is 
obtained.  The  proximate  constituents  of  the  dry  matter  are 
subsequently  reported  with  reference  to  the  special  relation 
they  bear  towards  the  support  of  animial  life.  Liebig's  classi- 
fication of  the  constituents  of  a  complete  animal  food  into 
three  distinct  nutritive  groups  of  compounds,  namely,  nitro- 
gen containing  organic  substances  (^nitrogenous  substances, 
crude  protein),    non-nitrogenous,    containing   organic   sub- 
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stances  (carbo-hydrates)  and  mineral  matter,  is  still  recog- 
nized in  the  general  arrangement  of  the  analytical  results  of 
the  examination.  As  more  recent  investigations  have  shown 
a  superior  physiological  value  of  the  fat,*  — one  of  the  non- 
nitrogenous  constituents,  —  as  compared  with  starch,  sugar, 
and  other  representatives  of  that  group,  its  amount  is  sepa- 
rately recorded.  The  same  course,  for  similar  reasons,  has 
been  of  late  adopted  with  reference  to  certain  soluble  forms 
of  nitrogenous  organic  constituents  of  fodder  articles. 

In  the  subsequent  analytical  statements  of  examinations 
carried  on  at  the  Station,  crude  fat  refers  to  the  non-volatile 
residue  of  the  ether  abstract  of  the  dried  material ;  and  crude 
protein  refers  to  the  nitrogen  obtained  by  the  soda  lime  test, 
multiplied  by  6.25.  The  substances  were  in  every  case 
reduced  to  a  uniform  size,  by  passing  them  through  a  metal 
sieve,  144  mesh  to  the  square  inch. 

The  general  course  of  analysis  was  the  customary  one, 
introduced  by  Henueberg  and  Stohman.  Each  analysis,  as 
far  as  possible,  is  accompanied  with  a  statement  of  the  ratio 
of  digestibility  of  the  various  groups  of  fodder  constituents, 
ascertained  in  some  well-conducted  feeding  experiments. 

Records  of  this  kind  cannot  fail  to  assist  in  forminof  a 
more  intelligent  opinion  regarding  the  real  nutritive  portion 
of  the  fodder  we  feed. 

«  *  See,  for  details,  "  Influence  of  Chemistry  on  a  Rational  System  of  Stock 
Feeding,"  in  the  Thirtieth  Annual  Report  of  the  Massachusetts  State  Board  of 
Agriculture  (1882-83),  pages  89  to  125. 
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II.    Analyses  of  Fodder. 


DRIED  FODDER  CORN  — (Frost-Bitten). 
[From  the  Farm  of  the  Experiment  Station,  1883.] 


i 

<a  3s 

.a"s 

"'  s 

IB     O 

Jil 

V    C 

"o  .5  o 

§  o  o 

1  v. 

3 

Moisture,  at  100"  C, 

Dry  Matter,     .... 

8.83 
91.17 

176.6 
1,823.4 

Anali/sis  of  Dry  Mailer. 

Crude  Asli,      .... 

"       Cellulose,     . 

Fat,       .... 
"       Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous  Extract  Mat- 
ter,        

100.00 

4.86 

29.05 

2.06 

8.63 

55.40 

2,000.0 

92.7 

581.0 

41.2 

172.6 

1,108.0 

418.32 

30.90 

126.00 

742.36 

72  1 
76 
73 
67 

I— ( 

100.00 

2,000.0 

1,317.58 

The  sample  was  taken  from  unmanured  fields,  September 
5,  1883,  after  a  serious  frost.  The  material  for  analysis  was 
dried  by  artificial  means.  The  bulk  of  the  crop  was  put  into 
a  silo.  The  corn  showed  only  the  tassel,  no  silk  having  yet 
appeared.  It  was  turned  into  ensilage  at  an  earlier  stage  of 
growth  than  was  originally  intended.  The  dry  matter  con- 
tained in  fodder  corn,  between  showing  the  tassel  and  ma- 
turing the  kernel,  may  vary  from  12  to  18  per  cent,  and 
more. 


Experiment  Station  Report. 


63 


CORN  STOVER  —  (Frost-Bitten). 

[From  Unmanured,  Underdrained  Plats  of  the  Station.] 


Percentage  Com- 
position. 

Constituents   (in 
lbs.)  in  a  Ton  of 
2,000  lbs. 

Pounds    Digesti- 
•  ble  in  a  Ton  of 
2,000  lbs. 

Per  Cent,  of  Di- 
gestibility     0  f 
Constituents. 

6 

K 

"5 

Moisture,  at  100°  C, 

J^ry  Matter,     .... 

8.73 
91.27 

174.6 

1,825.4 

_ 

1 
i 

\ 

Analysis  of  Dry  Matter. 

Crude  Ash, 

Cellulose,     . 
Fat,      .... 
"       Protein     (Nitrogenous 
Matter),   . 
Non-nitrogenous  Extract  Mat- 
ter,        

100.00 

3.12 

34.28 

1.27 

6.58 

54.75 

2,000.0 

62.4 

685.6 

25.4 

131.6 

1,095.0 

356.51 
7.11 

48.69 

438.00 

1 

52 

28 

37 
40 

CO 

100.00 

2,000.0 

850.31 

- 

J 

The  kernels  were  not  fully  matured  in  consequence  of  the 
frost. 

FODDER   CORN  (1). 

[Sent  by  Thqmas  J.  Field,  Northfleld,  Mass.] 
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o 

=^  d 

60  .2 

-2  i 

g    o 

Constituents   (in 
lbs.)  in  a  Ton  of 
2,000  lbs. 

1    V. 

■■C   o 
So 

s «  ^ 

to     r-    S 

"2  •"  o 
3  .2  0 

1   %-l 
o       s 

6 

Moisture,  at  100  '  C, 

6.65 

133.0 

'S 

Dry  Matter,        .... 

93.35 

1,867.0 

- 

ii 

- 

100.00 

2,000.0 

_ 

_ 

Analysis  of  Dry  Matter. 

"72    (P 

Crude  Ash,        .... 

4.68 

93.6 

_ 

.2   X 

"       Cellulose, 

Fat,         .... 

31.39 
1.42 

627.8 
28.4 

- 

S   be 
-2.S 

"       Protein     (Nitrogenous 
Matter), 
Non-nitrogenous  Extract  Matter, 

6  83 
55.68 

136.6 
1,113.6 

_ 

_ 

100.00 

2,000.0 

- 

- 
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FODDER    CORN    (2).  —  (Frost-bitten.) 
[Sent  by  Thomas  J.  Field,  Northfield,  Mass.] 


a 

o 

O 

^   ■- 

I  a 

Constituents  (in 
lbs.)  in  a  Ton 

of  2,000  lbs. 

ill 

6 
a 

'u 

3 

?5 

Moisture,  at  lOO'^  C, 

6.67 

133.4 

Dry  Matter,       .... 

93.33 

1,866.6 

- 



- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,        .... 

5.11 

102.2 

_ 

- 

_ 

"      Cellulose, 

33.75 

675.0 

- 

- 

- 

"      Fat, 

1.11 

22.2 

- 

- 

- 

"      Protein       (Nitrogenous 

Matter), 
Non-nitrogenous  Extract  Mat- 

6.17 

123.4 

- 

_ 

ter,         

53.86 
100.00 

1,077.2 

- 

- 

- 

2,000.0 

- 

- 

- 

The  history  of  the  above  two  samples  of  fodder  corn,  as 
far  as  their  respective  stages  of  growth  and  their  mode  of 
cultivation,  etc.,  is  concerned,  has  not  been  reported. 

The  analytical  results  show  some  difference  in  composi- 
tion in  favor  of  No.  1,  yet  hardly  enough,  under  existing 
circumstances,  to  encourage  a  discussion  of  the  effects  of 
frost  in  this  particular  case.  The  sample  of  frost-bitten  corn, 
after  careful  drying,  proves  still  of  a  fair  composition.  The 
particular  stage  of  growth  and  the  character  of  the  weather 
exert  a  controlling  influence  on  the  degree  of  changes  in 
composition. 

The  effects  of  frost  are  usually  more  serious  in  the  earlier 
periods  of  the  life  of  the  plants  than  in  their  more  matured 
states.  Dry,  cool  weather,  after  a  frost,  causes  less  altera- 
tion in  composition  than  sultry,  warm  weather.  Frost- 
bitten green  fodder  corn  is  best  preserved  in  silos. 
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CORN-MEAL. 

[Collected  of  Chas.Tarsons,  Northampton,  Mass  ] 
93.25  parts  passed  through  mesh,  144  to  the  square  inch. 


i 

SB    5 

ents  (in 
1  a  Ton 

Olbs. 

5  "S 

o 

—  ■"  8 

m    C  o 

C  -^    w 

> 

■5    '^  o» 

.ir 

S    o 
1.    p. 

i  a  "s 

§§"S 

fe  Si^ 

■S 

Ch 

o 

Ph 

Pi 

y. 

Moisture,  at  I0o°  C,      . 

17.04 

340.80 

' 

Dry  Matter,  .... 

82.96 

1,659.20 

- 

- 

100.00 

2,000.00 

- 

_ 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

158 

31.60 

_ 

_ 

-* 

"      Cellulose,    . 

8.60 

72.00 

24.48 

34 

>    - 

"      Fat,     .... 

4.82 

96.40 

73.26 

76 

"      Protein   (Nitrogenous 

Matter),  . 

16.80 

336.00 

285.60 

•    85 

Non  -  nitrogenous      Extract 

Matter,        .... 

73.20 
100.00 

1,464.00 

1,376.16 

94 

2,000.00 

1,759.50 

- 

Essential  Mineral  Constituents  in  100  Parts  of  Corn-meal. 

Potassium  oxide, 0.419 

Calcium  oxide, 0.040 

Magnesium  oxide, 0.176 

Phosphoric  acid, 0.644 

'The  above    rate   of  digestibility    was    found    in  feeding 
experiments  with  pigs. 
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CORN-MEAL. 

[From  John  L.  Holley,  South  Amherst,  Mass.] 
Ninety-two  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


a 

o 

|.i 

8   o 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

•o  ~  °^ 

^  s  § 

6 

3 
V. 

Moisture,  at  100°  C,     . 
Ui-y  Matter,   .... 

13.55 
86.15 

271.0 
1,729.0 

_ 

- 

\ 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,   . 

"      Fat,     .'       . 

"      Protein   (Nitrogenous 
Matter),  . 
Non  -  nitrogenous      Extract 

Matter,       .... 

100  00 

1.42 
2.64 
4.24 

10.40 

81.30 

2,000.0 

28.4 
52.8 
84.8 

208.0 

1,626.0 

17.95 
64.45 

176.80 

1,628.44 

34 
76 

85 

94 

CO 
CO 

100.00 

2,000.0 

1,787.64 

i. 

. 

The  article  is  a  fair  specimen  of  its  kind.  As  a  more 
detailed  discussion  of  the  composition  of  corn  may  not  be 
without  some  interest  in  this  connection,  I  refer  to  the  results 
of  an  examination  of  eleven  prominent  Eastern,  Western, 
and  Southern  varieties,  which  have  been  published  in  the 
annual  report  of  the  Massachusetts  State  Board  of  Agricul- 
ture for  1879.  The  samples  of  corn  which  served  for  my 
investigation  were  furnished  by  well-known  parties.  The 
mode  of  cultivation  and  of  manuring  was  stated,  and  the 
material  had  been  collected  with  care.  The  analytical  work 
was  carried  on  with  a  view  of  securing  results  of  a  strictly 
comparative  value.  They  were  stated  with  reference  to  a 
corresponding  amount  of  moisture,  to  render  differences  in 
composition  prominent  at  sight.  The  actual  demonstration 
of  the  influence  of  the  particular  condition  of  the  soil  on  the 
feeding  value  of  the  same  variety  of  corn  raised  upon  it 
(independent  of  varying  quantity)  deserves  a  serious  con- 
sideration. 
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CORN-MEAL  AND   COBS. 

[Collected  of  Chas.  Parsons,  Northampton,  Mass.] 
78.63  per  cent,  pas Si^d  through  mesh  of  144  to  the  square  inch. 
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«  .2 
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Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

C.2  2 

«1  ^     • 

"si 

!  £  o 

S    MO 

.2 

o 
_^ 

"3 

'A 

Moisture,  at  100°  C, 

Dry  Matter,       .... 

19.07 
80.93 

100  00 

1.61 
9  77 
3.43 

15.06 

70.13 

381.40 

1,618.60 
2,000.00 

32.20 

195.40 

68.60 

301.20 

1,402.60 

- 

s 

0)    &, 
«c2 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,        .... 
"      Cellulose, 

"      Fat 

"      Protein       (Nitrogenous 
Matter), 

Non-nitrogenous  Extract  Mat- 
ter,          

- 

■- 

100.00 

2,000.00 

- 

- 

The  rate  of  digestibility  of  corn  cobs  has  been  stated  of 
late  by  E.  Wolff  as  follows :  42  per  cent,  of  protein,  52  per 
cent,  of  non-nitrogenons  matter,  and  30  per  cent,  of  the  fat. 
Whether  these  values  are  the  results  of  actual  feedino-  ex- 
periments,  or  an  approximation  by  this  distinguished  author, 
I  am  not  prepared  to  decide.  There  is  but  little  doubt, 
however,  that  the  addition  of  cobs  to  meal  deserves  recoe:- 
nition  in  regard  to  their  nutritive  value  as  well  as  to  their 
beneficial  mechanical  influence  upon  the  digestion  of  the 
corn-meal.  For  analysis  of  corn  cobs,  see  report  of  Mass. 
Board  of  Agriculture  for  1879,  pages  240-244. 


68 


Experiment  Station  Report. 


NEBRASKA  RED  CORN. 

[Sent  from  Franklin  County,  Mass.] 
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c    a 

g    P. 

So 
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o  ^  =•>' 

Pounds    Digesti- 
ble in  a  Ton  of 
2,000  lb8. 

1    <w 

«  °  <»• 

O    ^   = 

I-  S  o 

S>    tB'J 

Ph 
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Moisture,  at  100°  C, 

10.7-1 

214.8 

1 

Dry  Matter,     .... 

89.26 

1,785.2 

- 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

1.44 

28.8 

_ 

_ 

"       Cellulose, 

3.36 

67.2 

22.85 

34 

^o 

"      Fat 

6.05 

121.0 

91.96 

76 

"       Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous  Extract  Mat- 

14.16 

283.2 

240.72 

85 

tel",       

74.99 

1,499.8 

1,424.81 

95 

. 

100.00 

2,000.0 

1,780.34 

- 

A  comparison  of  the  above  stated  analytical  results,  with 
those  previously  referred  to,  show  a  high  nutritive  value  for 
the  red  variety.  Whether  this  result  is  mainly  due  to  a  high 
state  of  fertilization  of  the  soil  which  served  for  its  pro- 
duction, or  to  an  inherent  superiority  of  this  variety  of  com, 
further  observation  can  only  decide. 
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HOMINY  FEED. 

[Chit  and  Soft  Parts  of  the  Kernel  of  the  Corn,  collected  of  J.  A.  Sullivan,  North- 
ampton, Mass.] 

46.07  23er  cent,  passed  through  mesh,  144  to  square  inch. 
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Moisture,  at  100°  C,  . 

8.9.3 

178.60 

bo 

Dry  Matter,        .... 

9107 
100.00 

1,821.40 
2,000.00 

- 

- 

_ 

_ 

!>a*^ 

Analysis  of  Dry  Matter. 

•^^ 

Crude  Ash, 

2.07 

41.40 

_ 

«.P 

_ 

"      Cellulose, 

3.77 

75  40 

- 

.s  s 
a  ^ 

_ 

"       Fat, 

4.89 

97.80 

_ 

"       Protein         (Nitrogenous 

Matter, .... 

11.20 

224.00 

— 

TS 

Non-Nitrogenous  Extract  Mat- 

4^ 

ter,  

78.07 

1,561.40 

- 

)^ 

- 

100.00 

2,000.00 

- 

- 

Essential  Mineral  Co?istitue7its  in  100  parts  of  Hominy  Feed. 

Potassium  oxide, 0.49  per  cent. 

Calcium  oxide, 0.18        " 

Magnesium  oxide, 0  28        " 

Phosphoric  acid, 0.98        " 

The    rate  of  digestibility  is  probably  similar  to  that  of 
corii-meal. 
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GLUTEN  MEAL  (1). 

[Refuse  from  Glucose  Manufacture  from  Messrs.  Sumner  Crosby  &  Son,  South 

Boston,  Mass.] 
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1  «  « 

Pounds    Digesti- 
ble in  a  Ton  of 
2,000  lbs. 

Per  Cent,  of  Di- 
gestibility      of 
Constituents. 

6 
1 

3 

Moisture,  at  100°  C,  . 

8.43 

168.6 

'^ 

Dry  Matter,        .... 

91.57 

1,831.4 

- 

>3      . 

- 

100.00 

2,000.0 

_ 

_ 

Analysis  of  Dry  Matter. 
Crude  Ash, 

.64 

12.8 

"       Cellulose, 

3.55 

71.0 

- 

•3  ^ 

- 

"      Fat, 

8.75 

175.0 

- 

"C  X 

- 

"       Protein         (Nitrogenous 

S  « 

Matter, .... 

88.22 

764.4 

_ 

es 

_ 

Non-Nitrogenous  Extract  Mat- 

.1-9 

ter,  

48.84 

976.8 

- 

^ 

- 

100.00 

2,000.0 

- 

- 

Essential  Mi7ieral  Constituents  in  100  parts  of  Gluten  Meal. 
Potassium  oxide, .         .         .         .         .      0.0564 


Calcium  oxide. 
Magnesium  oxide, 
Phosphoric  acid,    . 
Sulphuric  acid, 


0.0582 
0.034G 
0.4512 
0.0215 
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GLUTEN   MEAL  (2). 

[Refuse  from  Glucose  Manufacture  sent  by  Newton  &  Fuller,  Springfield,  Mass.] 

Eighty-three  per  cent,  passed  through  mesh,  144  to  the  square  inch. 
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MoL-tnre,  at  100°  C  ,  . 

10.23 

204.6 

1i 

Dry  Matter,         .... 

89.77 

1,795.4 

- 

3 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Mutter. 

Crude  Ash, 

.65 

13.0 

_ 

«  a 

_ 

"       Cellulose, 

1.-20 

24.0 

_ 

S  a, 

_ 

Fat, 

5.06 

101.0 

_ 

_ 

"       Protein          (Nitrogenous 

<x> 

Matter, .... 

83.56 

671.4 

_ 

rs 

_ 

Non-nitrogenous    Extract  Mat- 

« 

ter,  

59.53 

1,190.6 

- 

^ 

- 

100.00 

2,000.0 

- 

- 

Both  articles  were  of  a  good  mechanical  condition.  A 
comparison  of  the  first  and  second  analysis  shows  that  the 
latter  contained  3  per  cent,  of  fat  and  5  per  cent,  of  nitrog- 
enous matter  less  than  the  former,  whilst  its  soluble  non- 
nitrogenous  constituents  exceed  that  of  the  former  about  10 
per  cent.  No  free  sulphuric  acid  was  noticed  in  either  case. 
The  rich  nitrogenous  character  of  the  "gluten  meal"  places 
it  between  the  brans  of  our  grains  and  the  oil  cakes,  and 
alongside  of  our  leguminous  seeds,  as  beans,  pease,  etc.  Its 
peculiarity,  as  compared  with  the  above  fodder  articles,  con- 
sists in  the  low  percentage  of  mineral  constituents,  a  point 
which  requires  a  careful  consideration  in  its  application.  It 
ought  to  be  fed  with  coarse  articles  of  fodder,  rich  in  mineral 
matter. 
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HAY   OF   BLACK   GRASS  (1). 

[The  following  six  samples  of  hay  were  sent  by  the  Secretary  of  the  Rowley 
Farmers'  Club,  Rowley,  Essex  County,  Mass.,  in  April,  1883.] 
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Moisture,  at  100°  C, 

10.22 
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_ 

_ 

Dry  Matter,       .... 

89.78 

1,795.60 

- 

3     . 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

^•.s 

Crude  Ash,        .... 

8.63 

172.6 

- 

- 

"      Cellulose, 

24.78 

4956 

- 

- 

"      Fat,         .... 

1.52 

30.4 

- 

•3  ® 

- 

"      Protein       (Nitrogenous 

Matter),       . 

9.39 

187.8 

- 

^=3 

- 

Non-nitrogenous  Extract  Mat- 

9*   2^ 

ter,          

55.68 
lOU.OO 

1,113.6 

— 

5^ 

- 

2,000.0 

- 

- 

The  irrass  was  cut  before  bloominsj  on  the  24th  of  June, 
1882  ;  it  would  have  matured,  according  to  the  letter  of  the 
secretary,  by  the  10th  of  July.  The  hay  had  been  housed  as 
soon  as  cured. 
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HAY  OF   BLACK   GRASS  (2). 
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B 

"C    o 

z  '^ 

.J.'S  » 
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■g  o  <^r 
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2  a 

§  5  "S 

5  S  =s 

S   tcU 

3 

&. 

o 

c^ 

a, 

iz; 

Moisture,  at  100°  C, 

1,3.1.5 

263.0 

Diy  Matter,       .... 

86.85 

1,737.0 

- 

II 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

^.i 

Crude  Ash,         .... 

6..50 

130.0 

_ 

-—  aj 

_ 

•'      Cellulose, 

23.66 

573.2 

=  X 

- 

"      Fat,          .... 

1.20 

24.0 

•~  a, 

_ 

"      Protein       (Nitrogenous 

53^ 

Matter, 

7  15 

143.0 

— 

^-s 

— 

Non-nitrogenous  Extract  Mat- 

.^^ 

ter,         

61.49 

1,129.8 

- 

;2; 

- 

100.00 

2,000.0 

- 

- 

The  grass  which  served  for  the  production  of  hay  No.  2 
Avas  cut  when  it  began  to  look  red,  —  approaching  maturity, 
—  July  24th,  1882,  and  was  housed  as  soon  as  cured. 


HAY  OF   HIGH   MARSH   GRASS  (3). 


• 

k 

o 

O 

u)  a 

S  .2 

1    1 

Constituents  (in 
lbs.)  in  a  Ton 
01  2,000  lbs. 

a. 

Sis 

^    SCO 

6 
p 

3 

Moisture,  at  100°  C. 

11.05 

2210 

Dry  Matter,       .... 

88.95 

1,779.0 

- 

- 

- 

100.00 

2,000.0 

- 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,        .... 

6.18 

123.6 

_ 

_ 

_ 

"      Cellulose, 

24.S1 

496.2 

- 

- 

- 

"      Fat,         .... 

0.98 

19.6 

- 

- 

- 

"      Protein       (Nitrogenous 
Matter), 

6.14 

122.8 

Non-nitrogenous  Extract  Mat- 

ter,          

61.89 

1,237.8 

- 

- 

- 

100.00 

2,000.0 

- 

- 

- 
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The  grass  was  cut  in  July,  1882,  and  stored  when  cured. 
No  statement  was  made  with  reference  to  the  particular 
stage  of  growth  of  the  grass  at  the  time  of  cutting. 

HAY  OF   LOW   MARSH   GRASS  (4). 
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tn'^  S 
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^ 

X 

Moisture,  at  100°  C, 

10.97 

219.4 

Dry  Matter,       .... 

89.03 

1,780.6 

- 

o  n 

- 

100.00 

2,000.0 

_ 

_ 

Cj    o 

Analysis  of  Dry  Matter. 

K^ 

Crude  Ash 

8.19 

163.8 

_ 

-So, 

_ 

"      Cellulose, 

28.82 

576  4 

_ 

^5 

_ 

"      Fat,         .... 

2.22 

44.4 

- 

£   bO 

- 

"      Protein       (Nitrogenous 

53  .E 

IVIatter),      . 

6.79 

135.8 

- 

- 

Non-nitrogenous  Extract  Mat- 

n=3i 

ter,         

53.98 

1,079.6 

- 

o 
!i5 

- 

100.00 

2,000.0 

- 

- 

The  grass  was  cut  in  August,  1882,  and  stacked  as 
as  cured. 
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HAY  OF  LOW  MARSH  GRASS  (5). 
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« 

C     o 

'*^    ,-s  O 

•a  ^  o 
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ii 

Moisture  at  100^  C,    . 

10.25 

205.0 

"S 

Dry  Matter,         .... 

89  75 

1,795.0 

- 

o     . 

- 

100.00 

2,000.0 

- 

^1 

- 

Analysis  of  Dry  Matter. 

'^  S 

Crude  Ash 

542 

108.4 

- 

— 

"       Cellulose, 

26.00 

520.0 

_ 

•-  a) 

_ 

"      Fat 

2.63 

52.6 

_ 

s  = 

_ 

"       Protein         (Nitrogenous 

Matter), 

7.19 

143.8 

- 

"^cS 

- 

Non-nitrogenous   Extract  Mat- 

ter,   

58.76 

1,175.2 

- 

^ 

- 

100.00 

2,000.0 

- 

- 
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The  grass  was  cut  in  the  middle  of  August,  and  housed  as 
soon  as  cured. 


HAY  OF  LOW  MARSH  GRASS  (6) 


Constituents   (In 
lbs.)  in  a  Ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  Ton  of 
2,000  11)S. 

>      Cm 

a  °  . 
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■^   a   o 
y  beZJ 
Ah 

6 
a 

> 

3 

Moisture,  at  100°  C,  . 

13.30 

266.0 

_ 

15 

_ 

Dry  Matter,        .... 

86.70 

1,734.0 

- 

3 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

rs  « 

Crude  Ash, 

6.05 

121.0 

- 

55  a, 

- 

"      Cellulose, 

27.19 

543.8 

_ 

•?  « 

- 

"       Fat, 

2.90 

58.0 

- 

S  ^ 

- 

"      Protein         (Nitrogenous 

fe'S 

Matter), 

7.17 

143.4 

- 

^    03 

- 

Non-nitrogenous    Extract  Mat- 

ter,   

56  69 

1,133.8 

- 

^ 

- 

100.00 

2,000.0 

- 

- 

The  grass  was  cut  September  9th,  and  stacked  when  cured. 
It  was  injured  somewhat  by  rain,  and  by  the  sea  water. 
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The  various  samples  of  marsh  or  "salt  hay,"  which  served 
for  the  above  analyses,  were  supplied  by  different  members 
of  the  club  ;  they  arrived  in  good  condition,  and  had  evi- 
dently beeu  collected  with  care.  The  individual  plants, 
however,  were  in  a  condition  which  did  not  allow  a  satisfac- 
tory determination  of  their  botanical  names,  and  of  the  rela- 
tive proportion  of  the  various  kinds  of  plants  present,  nor 
of  their  particular  stage  of  growth.  The  communication 
received  from  the  secretary  of  the  club  has  to  furnish,  for 
this  reason,  the  basis  for  a  few  subsequent  remarks.  A  small 
collection  of  the  upper  portion  of  marsh  meadow  plants, 
neatly  fastened  upon  suitable  paper,  accompanied  the  hay 
samples.  To  each  specimen  of  this  collection  was  attached 
its  local  name,  with  some  general  remarks  as  follows  :  — 

"  No.  1,  —  Sedge  grass,  grows  on  low  spots. 

"  No.  2,  —  Branch  grass. 

"  No.  3,  —  Goose  grass,  stalks  with  seeds. 

'*  No.  4,  —  Fox,  or  red  grass,  the  most  common  salt  grass. 

"  No.  5,  — Marsh  mallows,  called  by  some  rosemary. 

"These  varieties  of  plants  are  generally  found  more  or 
less  mixed  in  all  salt  marshes.  On  marshes  that  have  been 
ditched,  a  grass  called  white-top  —  by  some  called  red-top  — 
comes  in  and  grows  together  with  the  above-stated  fox  grass. 
This  white-top  is  nearly  as  early  as  '  black  grass,'  which  is 
one  of  our  earliest  grasses,  and  the  only  one  which  grows 
digtinct  by  itself." 

As  grass,  like  "  rushes"  and  "  sedges,"  exerts  a  controlling 
influence  on  the  local  character,  and  thus  the  comparative 
feeding  value  of  the  hay  obtained  from  different  places,  it 
has  to  be  conceded  that  the  absence  of  a  more  detailed  in- 
formation regarding  the  particular  character  and  condition 
of  the  vegetation,  etc.,  which  served  for  the  production  of 
the  above-described  hay  samples,  imparts  to  our  analytical 
results  in  the  majority  of  cases  (from  three  to  six)  a  mere 
local  interest.  A  comparison  of  the  various  samples  seems 
to  confirm  the  prevailing  impression  that  the  "  black  grass" 
(Juncus  bulbosus)    furnishes  a   valuable   fodder;     and  that 
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carefully  secured  marsh  hay  in  many  instances,  as  far  as 
composition  is  concerned,  compares  favorably  with  a  large 
proportion  of  hay  from  "inland"  meadows.  There  is 
scarcely  another  fodder  crop  on  record  of  which  the  feeding 
value  depends  so  much  on  a  judicious  management  of  the 
farmer  as  in  the  case  of  hay. 

The  lirst  requirement  for  an  intelligent  examination  con- 
cerning the  comparative  value  of  a  fodder  plant,  or  part  of  a 
plant,  consists  in  securing  specimens  of  a  corresponding 
stage  of  growth.  Adding  to  this  a  due  consideration  of  the 
various  circumstances  under  which  the  plants  under  examina- 
tion are  raised,  results  are  attainable  which  may  claim  a 
general  interest. 

I  take  the  liberty  of  suggesting,  in  this  connection,  to  com- 
municate rather  with  the  officer  in  charge  of  the  Station,  be- 
fore sending  material  of  a  similar  character,  and  of  asking 
an  investigation  of  a  subject  of  similar  importance.  The 
best  interest  of  the  farmers  and  of  the  Station  will  be  served 
by  adopting  that  course. 

The  fact  that  our  opinion  regarding  the  actual  and  relative 
feeding  value  of  many  of  our  fodder  crops  is  still  largely 
based  on  mere  chance  analyses,  instead  of  on  a  systematic 
inquiry  regarding  our  chances  of  securing  the  best  results, 
is  one  of  the  principal  impediments  of  arriving  at  a  more 
settled  opinion  regarding  a  more  rational  management  of 
feedinsT  our  farm  live  stock. 
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HAY  OF   WINTER  RYE. 

[Sent  by  John  E.  Russell,  Secretary  of  Massachusetts  Board  of  Agriculture.] 


Percentage  Com- 
posiliuu. 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

=  11 

.2 

Moisture,  at  100°  C,     . 

8.55 

171.0 

1 

Dry  Matter,  .... 

91.45 
103.00 

1,829.0 

2,0b0.0 

- 

- 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,    .         .         . 

6.40 

128.0 

_ 

- 

00 

"      Cellulose,    . 

32.97 

659.4 

- 

- 

f   =^ 

"      Fat 

2.57 

51.4 

23.65 

46 

"     Protein    (Nitrogenous 
Matter),  . 

10.66 

213.2 

121.52 

57 

Non  -  nitrogenous      E.xtract 

Matter,       .... 

47.40 
100 .00 

948.0 

948.00 

100 

2,000.0 

1,093.17 

- 

J 

The  sample  was  cut  May  25,  1883,  when  in  full  blossom. 
It  is  of  a  fair  quality,  and  compares  well  with  a  medium 
good  quality  of  meadow  hay.  The  ratio  of  digestibility 
stated  in  connection  with  the  non-nitrogenous  extract  matter 
of  the  hay,  includes  that  of  the  crude  cellulose,  or  raw  fibre. 

Green  winter  rye  in  blossom  may  contain  from  20  to  26 
per  cent,  of  vegetable  matter,  and  from  80  to  74  per  cent, 
of  water. 
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TIMOTHY   HAY. 

[From  the  Experimental  Farm  ] 


a 

o 
U 

M     C 

5  .2 
s   iS 

I    1 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

-■Si 

Ph 

p 

Moisture,  at  100°  C,     . 

8.70 

174.0 

Dry  Matter,   .... 

91.30 
100.00 

1,826.0 
2,000  0 

- 

- 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

4.04 

80.8 

- 

_ 

- 

"      Cellulose,    . 

3(5.59 

7318 

- 

- 

- 

"      Fat 

2.12 

42.4 

- 

- 

- 

"      Protein   (Nitrogenous 

Matter),  . 
Non  -  nitrogenous      Extract 
Matter,       .... 

7.24 

50  01 

100.00 

144  8 
1,000.2 

2,000.0 

_ 

- 

- 

- 

- 

The   hay  was  harvested  in    July,  after   blooming.     The 
sample  was  taken  from  the  barn  in  November. 

HAY     OF     RIPE     OATS. 

[From  the  Experimental  Farm.] 


Percentage  Com- 
position. 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of2,C:001bs. 

1     "M        ■ 

3°  S 
-  5  '5 

S|  3 

.2 
« 

o 
> 

'iZ 

3 

Moisture,  at  100^  C,     . 

8.70 

174.0 

_ 

_ 

Dry  Matter,   .... 

91.30 

1,826.0 

- 

- 

- 

100.00 

2,000  0 

- 

Analysis  of  Dry  Mailer. 

Crude  Ash,    .... 

6.11 

122.2 

- 

- 

_ 

"      Cellulose,    . 

36.31 

726.2 

- 

_ 

- 

'•      Fat,      .... 

2.61 

62.2 

- 

- 

- 

"      Protein    (Nitrogenous 
Matter),  . 

6.05 

121.0 

_ 

. 

Non  -  nitrogenous      Extract 

Matter,       .... 

48.92 
100.00 

978  4 
2,000.0 

- 

- 

- 

- 

- 

- 
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The  material  for  analysis  consisted  of  the  entire  matured 
plant,  and  was  collected  August  2^,  1883. 


HAY  OF   OATS. 

[From  one  of  the  Experimental  Plats  of  the  Station.] 
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03      o 
=     S 

u    o 

Constituents  (in 
lbs.)  in  a  Ton 
ot  2,000  lbs. 

<    a 
■«    = 

!  =i 
•S  "  S' 

g  5  ^ 

-  O    w 

-  §  ? 

Sf  § 

S3  MU 

6 
a 

Moisture,  at  100°  C,      . 
Dry  Matter,  .... 

6.43 
93.57 

100.00 

6.41 

34.06 

2.92 

6.58 

50.03 

128.6 
1,871.4 

2,000 '0 

128.2 

681.2 

58.4 

131.6 

1,000.6 

26.86 

75.01 

1,000.60 

- 

' 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,    . 

"      Fat,      .... 

"      Protein   (Nitrogenous 
Matter),  . 
Non  -  nitrogenous      Extract 

Matter,       .... 

■    46 
57 

100 

—r 

T— 1 

100.00 

2,000.0 

1,102.47 

"" 

The  sample  was  collected  August  1,  1883,  when  in  full 
blossom.  It  contained  74  per  cent,  of  moisture,  and  26 
per  cent,  of  dry  matter.  Its  composition  as  shown  by  ana- 
lysis can  scarcely  be  called  a  fair  one.  The  dry  matter  of 
oats  in  blossom  may  vary  from  15  to  26  per  cent. 

Actual  feeding  experiments  have  shown  that  the  condition 
and  quality  of  the  soil,  aside  from  season  and  climate,  exert 
a  decided  influence  not  only  on  the  quantity,  but  also  upon 
the  quality  of  the  crops  raised  upon  it. 

The  analyses  of  our  rye,  oats  and  timothy  previously  de- 
scribed, were  made  with  a  view  to  ascertain  the  condition  of 
the  land  which  has  passed  under  the  control  of  the  Station. 
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RYE   BR 

[Collected  of  Chas.  Parsons, 


AN. 
Northampton,  Mass.] 


h 

Constituents   (in 
lbs.)  In  a  Ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  Ton  of 
2,000  lbs. 

°  >>  g 
■^  S  3 

S  3  — 

t.  £  o 

6 

> 

3 

"A 

Moisture,  at  100°  C, 

Dry  Matter,     .... 

13.70 
86.30 

100.00 

5.17 
4.54 
2.07 

18  98 

69.24 

100.00 

274.00 
1,726.00 

- 

1 

Anulyis  of  Dry  Matter. 

Crude  Ash,      .... 
"      Cellulose, 
»      Fat,       .... 
"      Protein     (Nitrogenous 
Matter),     . 

Non-nitrogenous  Extract  Mat- 
ter,        

2,000.00 

103.40 
90.80 
41.40 

379.60 

1,384.80 

2,000.00 

8.17 

23.80 

250.54 

1,031.68 

1,314.19 

9. 

57.5 

66. 
74.5 

C5 
CO 

I— ' 

- 

J 

The  above  ratio  of  digestibility  of  the  variou.s  constituents 
was  ascertained  in  feeding  experiments  with  pigs. 

WHEAT    BRAN. 

[Collected  of  Chas.  Parsons,  Northampton,  Mass.] 


Percentage  Com- 
position. 
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Moisture,  at  100°  C, 

Dry  Matter,     .... 

13.70 
86.30 

274.00 
1,726.00 

- 

- 

1 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 
'•       Cellulose, 

Fat,       .... 
"       Protein     (Nitrogenous 
Matter),  . 
Non-nitrogenous  Extract  Mat- 
ter,        

100.00 

6.76 
9.33 
2.91 

19.56 

6144 

2,000.00 

135.20 

186  60 

58.20 

391.20 

1,228.80 

37.32 
46.56 

344.26 

983.04 

20 

80 

88 
80 

o 

CO 

100.00 

2,000.00  1 1, 4 11. 18 

- 

J 
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The  above  rate  of  digestibility  was  ascertained  by  feeding 
the  dry  material  to  steers. 

WHEAT    BRAN. 

[From  John  L.  Holley,  South  Amherst,  Mass.] 
Thirty-three  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


Sea 


M    O 


Moisture,  at  100°  C, 
Dry  Matter,     . 


Analysis  of  Dry  Matter. 

Crude  Ash,      .... 
"       Cellulose, 
"      Fat,       .        .        .        . 
"      Protein     (Nitrogenous 
Matter),  . 

Non-nitrogenous  Extract  Mat- 
ter,        


12.08 
87.92 


241.6 

1,758.4 


100.00 

7.92 

13.72 

3.81 

15.67 

58.88 
100.00 


2,000.0 

158.4 

274.4 

76.2 

313.4 

1,177.6 

2,000.0 


54.88 
60.96 

275.79 

942.08 


20 
80 


80 


J.   ^ 


The  article  is  of  a  fair  composition. 

LINSEED    CAKE. 

[From  Indiana.] 


• 

H 

o 
S  .2 

Constituents   (In 
lbs.)  in  a  Ton  of 
2,000  lbs. 

£  c 
to  o 

u  S   o 

o 
« 

3 

Moisture,  at  100°  C  , 

8.35 

167.00 

1 

Dry  Matter, 

91.65 

1,833.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,       .... 

7.52 

150.40 

- 

_ 

CM 

"      Cellulose, 

8.69 

173.80 

45.19 

26 

>      -^ 

"       Fat,        .... 

5.69 

113.80 

103.56 

91 

"      Protein     (Nitrogenous 
Matter),    . 

37.25 

745.00 

648.15 

87 

Non-nitrogenous  Extract  Mat- 
ter,        

40.85 

817.00 

743.47 

91 

100.00 

2,000.00    1,540.37 

1 

- 

^ 
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Essential  Mineral  Constituents  in  100  parts  Linseed  Cake. 

Potassium  oxide, 1.43  percent. 

Calcium  oxide, 0.64        " 

Magnesium  oxide, 0  77        " 

Phosphoric  acid, 1.86        " 

The  stated  ratio  of  digestibility  was  ascertained  by  feeding 
experiments  with  steers. 


COTTON-SEED  MEAL. 

[Collected  of  Charles  Parsons,  Northampton,  Mass.] 


a 

c   e 

J,    a 

1    (m 

5  °-2 

_2 

O 

1    «   S 

.It:  a 

^^^ 

IS 

^   § 

onstitue 
lbs.)  In 
of  2,000 

ounds  D 
Jble  in 
of  2,000 

^  3  '^ 
^%  § 

S  So 

■a 

s 

.  s 

« 

d. 

p-( 

?5 

Moisture,  at  100°  C,     . 

9.13 

182  60 

_ 

Dry  Matter,  .... 

90.87 

1,817.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

7.61 

152.20 

- 

- 

Vi 

"      Cellulose,    . 

6.28 

125.60 

28.89 

23 

>     ^ 

"      Fat,     .... 

12.83 

256.60 

233  61 

91 

"      Protein  (Nitrogenous 

Matter),  . 

47.04 

940.80 

696.19 

74 

Non  -  nitrogenous      Extract 

Matter,       .... 

26.24 

524.80 

241.41 

46 

100.00 

2,000.00 

1,200.00 

- 

The  percentage  of  nitrogenous  constituents  is  exceptionally 
high. 

The  above  rate  of  digestibility  is  based  on  experiments 
with  sheep. 
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COTTON-SEED   MEAL. 

[From  John  L.  Hollet,  South  Amherst,  Mass.] 
Eighty-nine  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


B 

c    s 
C    o 

~^42 

6 

o 

1  « 1 

•^    C3    S 

"s  >.i 

» 

Q          o 

1 1 

titu 
.)  1 

2,00 

ids 
e  in 

2,00 

c  3  -g 

6  i  = 

> 

o    o 

§  £  "S 

§  a  "s 

S   tuO 

3 

Oh 

o  ■ 

Hi 

Ph 

!?; 

Moisture,  at  100^  C,     . 

8  38 

167.6 

_ 

_ 

1 

Dry  Matter,  .... 

91.62 

1,832.4 

- 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Mailer. 

Crude  Ash,     .... 

8.51 

170.2 

- 

- 

■<*' 

"      Cellulose,    . 

6.73 

134.6 

30  82 

23 

!>  - 

"      Fat,     .... 

12.94 

258.8 

235  51 

91 

»— 1 

"      Protein   (Nitrogenous 

Matter),  . 

42.47 

849.4 

628.56 

74 

Non  -  nitrogenous      Extract 

Matter,       .... 

29.35 

687.0 

270.02 

46 

100.00 

2,000.50 

1,164.91 

J 

A  very  good  article  as  far  as  composition  and  mechanical 
conditions  are  concerned. 

COTTON-SEED     MEAL     (1). 

[Sent  by  J.  E.  Sopee,  &  Co.,  Boston.] 

Eighty-six  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


i 

a 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

u 

^1   § 

6 
> 

s 

Moisture,  at  100°  C,     . 

7.10 

142.0 

_ 

1 

Dry  Matter,  .... 

92.90 
100.00 

1,858  0 
2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

9.34 

186.8 

_ 

_ 

"      Cellulose,    . 

7.53 

150  6 

34.63 

23 

>  -^ 

"      Fat 

13.75 

275.0 

250.25 

91 

I-H 

"      Protein   (Nitrogenous 

Matter),  . 

42.58 

851.6 

630.18 

74 

Non  -  nitrogenous      Extract 

Matter,       .... 

26.80 

536.0 

246.56 

46 

100.00 

2,000.0 

1,161.62 

- 
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The  composition  of  the  above  article  does  not  materially 
differ  from  previous  analyses ;  the  variations  are  within  the 
limits  noticed  in  ftiir  samples  of  cotton-seed  meal.  Its 
mechanical  condition  was  of  a  superior  character.  The  meal 
was  produced,  according  to  the  statement  of  the  dealer,  by 
a  new  process,  "  Roller-Process,"  and  sifted. 


COTTON-SEED     MEAL     (2). 

[Sent  by  J.  E.  Soper  &  Co.,  Boston.] 

Eighty -one  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


Percentage  Com- 
position. 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

.J.  *"  • 

"  S  5 

6 

s 

Moisture,  at  100°  C,      . 

8.15 

163.0 

\ 

Dry  Matter,  .... 

91.85 

1,837.0 

- 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

7.46 

149.2 

_ 

- 

QO 

00 

"      Cellulose,   . 

7.41 

H8.2 

34.09 

23 

>  - 

"      Fat 

14.72 

294.4 

267.90 

91 

i-H 

'■'■      Protein   (Nitrogenous 

Matter),  . 

36.54 

730.8 

540.79 

74 

Non  -  nitrogenous      Extract 

Matter,       .... 

33.87 

677.4 

311.60 

46 

100  00 

2,000.0 

1,154.38 

- 

^ 

The  article  was  obtained  by  the  old  (press)  process. 
The  sample  which  served  for  analysis  (1)  was  of  a  better 
mechanical  condition  than  (2).  A  comparison  of  samples 
(1)  and  (2)  show  their  difference,  due  rather  to  the  fact 
that  different  lots  of  cotton-seed  served  for  the  production  of 
the  article  tested,  than  to  a  different  process  of  grinding. 
The  two  modes  of  producing  cotton-seed  meal  ought  to  be 
tried  on  the  same  lot  of  seeds,  to  render  their  respective 
merits  conspicuous. 
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COTTON-SEED   MEAL. 

[Sent  by  E.  S.  Wakner,  Hatfield,  Mass  ] 


o 

1  s 

03     O 

i  2. 

Constituents  (in 
lbs.)  iu  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

6 
> 

Moisture,  at  100°  C,     . 

7.09 

141.8 

_ 

\ 

Dry  Matter,  .... 

92.91 

1,858.2 

- 

- 

100.00 

2,000.0 

- 

— 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

9.15 

183.0 

- 

- 

?o 

"      Cellulose,    . 

10..53 

210.6 

48.44 

23 

!►  - 

"      Fat,      .... 

13.65 

273.0 

248.43 

91 

"      Protein    (Nitrogenous 
Matter),  . 

41.64 

832.8 

616.27 

74 

Non  -  nitrogenous      Extract 

Matter,       .... 

25.03 

500.6 

230.28 

46 

100.00 

2,000.0 

1,143.42 

- 

The  article  is  of  good  quality,  and  was  obtained  by  bolt- 
ing a  coarse  cotton -seed  meal.  Eighty-one  pounds  of  the 
above  was  obtained  from  one  hundred  pounds  of  the  latter. 
The  coarse  portion  —  nineteen  per  cent.  —  has  been  analyzed 
to  ascertain   its    fitness  as    a   fertilizer   with    the  following 


results  :  — 


Coarse  portion  of  Cotton-Seed  Meal  for  fertilizing  purposes. 

(Sent  by  E.  S.  Warner,  Hatfield,  Mass.) 

Per  cent. 
7.09 


Moisture,  at  100°  C, 

Organic  and  volatile  matter, 
Ash  constituents. 


Nitrogen  in  organic  compounds. 
Potassium  oxide. 
Calcium  oxide, 
Magnesium  oxide,     . 
Phosphoric  acid. 
Insoluble  matter, 


93  465 
6.535 

100.000 

Per  cent. 
5.900 
1797 
0.263 
0.223 
2.341 
1784 
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Valuation  per  ton  of  two  thousand  pounds  ;  — 

118  pounds  of  nitrogen,  at  18  cents,  ....  $21  24 
46.82  pounds  of  phosphoi-ic  acid,  at  6  cents,  .  .  .  2  69 
35.94  pounds  of  potassium  oxide,  at  4^  cents,        .        .       1  53 


$25  46 


COCOA  DUST. 

[Refuse  from  Cocoa  Manufacture,  sent  from  Boston,  Mass.] 


o 
O 
<»      . 

5   2. 

tuents  (in 
in  a  Ton 

000  lbs. 

s  Digest- 
in  a  Ton 
000  lbs. 

c  3  '^S 

6 
a 

> 

I  1 

onst 
lbs.) 
of  2, 

ound 
ible 
of  2, 

5  to  5 

ft  as 

5 

a 

Bh 

^ 

fe 

s, 

a 

Moisture,  at  100°  C,      . 

7.10 

142.0 

Dry  Matter,   .        .        .        . 

92.90 

1,858,0 



a 

- 

100.00 

2,000.0 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

6  83 

136.6 

_ 

-c  S 

_ 

"      Cellulose,    . 

5.86 

117.2 

_ 

_ 

"      Fat,     .... 

25.85 

517.0 

- 

'a  S 

_ 

"      Protein   (Nitrogenous 

3  ^ 

Matter),  . 

15.47 

309.4 

— 

QJ 

— 

Non  -  nitrogenous      Extract 

"O 

Matter,       .... 

45.99 

9198 

- 

o 

- 

100.00 

2,000.0 

- 

- 

Essejitial  Mineral  Constituents  in  100  Parts  of  Cocoa  Dust. 

Potassium  oxide, 2.11 

Calcium  oxide, .63 

Magnesium  oxide, traces 

Phosphoric  acid, 1.34 

The  material  consisted  of  the  inside  and  outside  parts  of 
the  cocoa  bean,  with  some  foreign  matter.  It  was  obtained 
in  the  process  of  cracking  and  sifting  the  bean.  The  exami- 
nation was  made  by  request,  to  ascertain  its  fitness  for  man- 
uring. Although  its  nitrogen  percentage  (2.3  per  cent.) 
compares  well  with  many  fertilizers  in  our  market,  it  would 
be,  for  economical  considerations,  more  advisable  to  try  the 
cocoa  dust  as  a  fodder  in  place  of  oil-bearing  seeds.  The 
reputation  of  the  cocoa  as  a  highly  nutritive  food  for  man 
is  too  well  established  to  doubt  the  efficiency  of  the  above 
described  article  as  a  fodder  for  some  kind  of  farm  stock. 
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III.  —  Miscellaneous   Analyses. 
EXAMINATIONS   OF  SKIM   MILK   FOR  FAT. 

[Samples  sent  on  at  different  times  for  examination.] 


Sample  Numbers. 

1 

s 

3 

4 

5 

6 

7 

8 

9 

10 

Amount  of  fat  in  100 
parts, 

.26 

.31 

.38 

.30 

.38 

.37 

.35 

.48 

.54 

.48 

Analysis  of  Milk  from  Shorthorn  Cow. 


Moisture,  at  100°  C, 
Solid  matter, 


Ash  percentage, 

One  hundred  parts  of  ash  contained  — 

Potassium  oxide. 
Sodium  oxide,  . 
Calcium  oxide, 
Magnesium  oxide,     . 
Phosphoric  acid, 


Per  cent. 
88.45 

n.55 

100.00 
0.72 


Per  cent. 
23.52 
14.20 
23.11 
2.52 
30.59 


Animal  had   been   fed  largely  with  roots ;    milk  yielded 
its  butter  slowly. 

Analysis  of  Onions. 


Air  dry  without  leaves  — 

Moisture,  at  100°  C, 
Dry  matter, 


Dry  matter  contained  of — 


Nitrogen,  . 
Sulphur,  . 
Ash  constituents. 


Per  cent. 

89.20 
10.80 

Per  cent. 

2.12 

.48 

4.36 


One  hundred  parts  of  ash  contained  — 

Potassium  oxide. 
Sodium  oxide,   . 
Calcium  oxide,  . 
Magnesium  oxide,     . 
Sequioxide  of  iron,  . 
Silicic  acid. 
Phosphoric  acid. 
Sulphuric  acid,  . 


Per  cent. 

38.51 

1.90 

8.20 

3.65 

.58 

3.33 

15.80 

Not  determined. 


90 


Experiment  Station  Report. 


5^ 


t2 


CS5 


'5* 


^ 

e 
g 

^ 


•autJo;o 

•^  •*  -»— lO  cccccO'<*<Meoccco<;0'*"0-*'Xi 

>5 

o 

O 
o: 

i'piov  Ojjoiidsoiu 

1     1  -i-  1     1     1     1     1     1     1     1     1     1     1     1     1     1 

6j 
•a 

o 

•apjxomnissEjoj 

Q0»O         coco— i0O-*O5'M---1<I—  —  t^ — t-co 

r-;   —  -1— ^rHr-Hr-Hr-;Or-HTlOO«OOOC:3 

•spuos 

t^ifi       -^G^c^TjicOTTTjicOTiiaiaic-icooi 

•(SS3lipjBH)8}B 

-uoqjBO  nuipiB.) 

r-l'^      Qca5COr>Ico'ri'>iocDiC  —  GOioco 

•sajBJj 

O        COh-<35        lOCOCit^eOCO'Ot^H*        t>. 
r~     ICNCNrH     |pOOt-.r-oo.-;r-;     lo 

CO 

o 

•PPV  0W!K 

lO         ClOCO         CMCO'-iaOCSCOiMaOOS         (M 

^-    1  r-  i?.j  CO   1  O'l  c>i  ■*  i>.  lO  !-;  !>)  i^  CO    1  CO 

CO          COr-H 

•Biuom 
-ray  SB  ua3oj}!ij 

co-fcot^oih-ciCiCir^CTst^ci'-'— 'COO 

r-..--rHO'*OOOOOOOp<-;r-^-;r-- 

K 
^ 

■Biuoratny  IBjoi 

<Mt^05CO'-'05--'-I^HCR'-ICO-^COCOO'M 
(Ml— ii-iOOOi-i'-i'— lO'-'O'—'—  ^1— 1^ 

•Binoni 
-ray  piouiranqiy 

Oico^t-»cot^oc5oaoor^oi>i'M'0^ 

OO— 'OOOl-HO—O   —   O  —   '-'r-r-lr-l 

•Biuommy  oajj 

.-;r--pp-*ppppppppqpqp 

•OX  S}B[d 

oO'-icocoot^ci'^cocoot-cfteqfqo 

\ 

,.,^^                   --               -- 

|S3   g 


g  g  ^   J   J    g  g 


O  O        O  O  O  O  O 

^COCO^COCOCOCO         ,_,  ^         CO 

T-i(NCMi— iC^(M(>iaM<MrHG^CM01(MT-iCM(N 


JExjjeriment  Station  Ite])ort,  91 


lY.    Valuation   of   Fertilizers   and   Fertilizer 

Analyses. 

The  valuation  of  commercial  fertilizers  is  based  on  the 
market  value  of  their  essential  constituents.  The  market 
reports  of  New  York  and  Boston,  aside  from  consultations 
with  leading  manufacturers  of  fertilizers,  furnish  us  the 
necessary  information. 

The  statements  of  trade  values  adopted  in  the  reports  are 
obtained  by  taking  the  average  of  New  York  and  Boston 
wholesale  quotations  of  the  six  months  preceding  March  1, 
1883,  and  increasing  them  by  20  per  cent,  to  cover  expenses 
for  storage,  sales,  etc. 

The  prices  stated  in  connection  with  analyses  of  commer- 
cial fertilizers  refer,  therefore,  to  their  cost  per  ton  of  2,000 
pounds,  on  board  of  car  or  boat. 

Crude  stock  for  the  manufacture  of  fertilizers,  and  refuse 
material  of  various  descriptions,  sent  to  the  Station  for 
examination,  are  valued  with  reference  to  the  market  prices 
of  their  principal  constituents,  taking  into  consideration  at 
the  same  time  their  general  fitness  for  speedy  action. 

The  mechanical  condition  of  any  fertilizing  material,  simple 
or  compound,  deserves  the  most  serious  consideration  of 
farmers  when  articles  of  a  similar  chemical  character  are 
oflfered  for  their  choice.  The  degree  of  pulverization  con- 
tuols,  almost  without  exception,  under  similar  conditions, 
the  rate  of  solubility,  and  the  more  or  less  rapid  diffusion  of 
the  different  articles  of  plant- food  throughout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  influence 
on  the  pecuniary  value,  in  case  of  one  and  the  same  kind  of 
substance.  Two  samples  of  fish  fertilizer,  although  equally 
pure,  may  differ  from  50  to  100  per  cent,  in  commercial 
value  on  account  of  mere  difference  in  moisture. 

As  existing  laws  of  the  State  for  control  of  the  trade 
in  commercial  fertilizers  provides  for  the  examination  of 
licensed  articles,  the  attention  of  the  Station  has  been 
directed  mainly  towards  the  examination  of  agricultural 
chemicals,  the  crude  stock  for  the  manufacture  of  commer- 
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cial  fertilizers,  and  of  prominent  refuse  materials  from  manu- 
facturing industries  and  elsewhere. 

The  work  has  been  carried  on  for  the  purpose  of  aiding 
the  farming  community  in  a  clear  and  intelligent  apprecia- 
tion of  these  substances  for  manurial  purposes. 

General  experience  in  farm  practice  teaches  that  it  is  safer, 
for  economical  reasons,  to  use  commercial  fertilizers  rather 
as  supplements  than  as  substitutes  for  barn-yard  manures. 

The  advanta<?es  arisino^  from  the  introduction  of  chemical 
and  commercial  manurial  substances  can  only  be  secured  to 
their  full  extent  when  applied  with  reference  to  actual  local 
wants  of  the  soil,  and  to  special  requirements  of  the  crops 
under  cultivation. 

A  large  percentage  of  commercial  manurial  material  con- 
sists of  refuse  matter  from  various  industries.  The  compo- 
sition of  these  substances  depends  on  the  mode  of  manufac- 
ture carried  on.  The  rapid  progress  in  our  manufacturing 
industry  is  liable  to  affect  at  any  time,  more  or  less  seri- 
ously, the  composition  of  the  refuse.  A  constant  inquiry 
into  the  character  of  the  agricultural  chemicals,  and  of  com- 
mercial manurial  refuse  substances  offered  for  sale,  cannot 
fail  to  secure  confidence  in  their  composition,  and  diminish 
financial  disappointment  in  consequence  of  their  applica- 
tion. 

Trade  Values  Adopted  for  1883. 

Cents  per  lb. 

Nitrogen  in  nitrates, 20 

Nitrogen  in  ammonia  salts, 26 

Nitrogen  in  Peruvian  guano,  fine  steamed  bone,  dried  and 

fine  ground  blood,  meat  and  fish,  superphosphates 

and  special  manures, 23 

Nitrogen  in  coarse  or  moist  blood,  meat,  or  tankage,  in 

cotton-seed,  linseed,  and  castor  pumice,       ...       18 


Nitrogen  in  fine  ground  bone,  horn,  and  wool  dust,    . 

Nitrogen  in  fine  medium  bone, 

Nitrogen  in  medium  bone, 

Nitrogen  in  coarse  medium  bone,  .... 
Nitrogen  in  coarse  bone,  horn  shavings,  hair,  and  fish 

scrap,      .         

Phosphoric  acid,  soluble  in  water,  .... 
Phosphoric  acid,  "  reverted,"  and  in  Peruvian  guano. 
Phosphoric  acid,  insoluble,  in  fine  bone,  fish  guano,  and 

superphosphates 


17 
15 
14 
13 

11 

11 
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Cents  per  lb. 

Phosphoric  acid,  insoluble,  in  fine  medium  bone,       .        .  5^ 

Phosphoric  acid,  insoluble,  in  medium  bone,       .         .         .  5  • 

Phosj^horic  acid,  insoluble,  in  coarse  medium  bone,  .        .  4J 
Phosphoric  acid,  insoluble,  in  coarse  bone,  bone  ash,  and 

bone  black, 4 

Phosphoric  acid,  insoluble,  in  fine  ground  rock  phosphate,  2.75 

Potash,  in  high  grade  sulphate, 7 

Potash,  in  low  grade  sulphate  and  kainite,  .        .        .  i\ 

Potash,  in  muriate  or  potassium  chloride,  .        .         .        .  4J 


V.    Fertilizer  Analyses. 

Dry  Ground  Fish. 
(Sent  from  South  Hadley  Falls,  Mass.) 
Moisture,  at  100°  C, 
Total  phosphoric  acid. 
Soluble  phosphoric  acid,    ^ 
Reverted  phosphoric  acid,/ 
Insoluble  phosphoric  acid, 
Nitrogen, 

Valuation  per  two  thousand  pounds,  $36.53. 


10.38 
6.00 

2.82 

3.18 
6.13 


Castor  Pumice. 

(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Moisture,  at  100    C, 

Total  phosphoric  acid, 

Nitrogen  (18  cents  per  pound),       .... 
Potassium  oxide, 

Valuation  per  two  thousand  pounds,  $23.84. 


10.18 
2.13 
5  69 
0.92 


1.  Dry  Fish,  sent  by  Franklin  Fanners'  Club. 

2.  Dry  Fish,  sent  by  Milo  L.  Smith,  Smith's  Ferry,  Mass. 

3.  Half-dry  Dog  Fish  Pumice,  sent  on  from  Portsmouth,  R.  I. 


Pounds  per  Hundbed. 

1 

2 

3 

Moisture,  at  100°  C, 

Total  Phosphoric  Acid,    . 

Soluble 

Reverted,       "              " 

Insoluble,       "               " 

Nitrogen,  .... 

Valuation  per  two  thousand  to 

} 

ns,    . 

6.61 
6.17 

2.40 

3.77 

8.47 

$47  32 

7.50 
7.67 

2.32 

5.35 
9.36 

$53  18 

11.35 

5.85 

/     .66 

\  2.20 

2.99 

6.96 

$40  68 
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Nova  Scotia  Plaster  (Oypsum.) 

(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Per  cent. 
Moisture,  at  100°  C,        .        .        .        .  .        .       lo.79 


Calcium  oxide, 
Magnesium  oxide, 
Sulphuric  acid, 
Insoluble  matter, 
Carbonic  acid, 


34.29 

0.36 

47.14 

1.42 

Not  determined. 


This  gypsum  contained  a  few  per  cent,  of  calcium  and  magnesium 
cai'bonates,  which  not  unfrequently  are  associated  with  it. 

"  Orchilla  "  Guano. 

(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Per  cent. 

Moisture,  at  100°  C, 11.05 

Magnesium  oxide, 4.13 

Calcium  oxide, 38.24 

Phosphoric  acid, 21.69 

Insoluble  matter, 0.17 

The  "  Orchilla"  guano  belongs  to  a  class  of  natural  phos- 
phates which  are  noted  for  their  deficiency  in  organic  and 
nitrogenous  matter,  as  well  as  for  their  large  percentage  of 
carbonate  of  lime.  The  above  described  sample  contained 
47.39  per  cent,  of  bone  phosphate,  and  22.39  per  cent,  of 
carbonate  of  lime.  The  presence  of  so  large  a  percentage  of 
the  latter  compound  renders  this  material,  from  an  econo- 
mical standpoint,  unsuitable  for  the  manufacturers  of  super- 
phosphate of  lime.  The  natural  pnlverent  condition  of  the 
ommercial  article  has  favored  its  introduction  into  agricul- 
tural practice.  Very  satisfactory  results  are  reported  from 
its  application  in  case  of  moist  pastures  and  meadows,  and 
of  turfy  soils.  Upon  a  dry  soil  and  in  a  dry  season  its 
action  can  be  but  slow.  The  safest  way  to  secure  an  eco- 
nomical return  seems  to  be  a  direct  introduction  in  the  daily 
product  of  stable  manure,  on  account  of  the  beneficial  action 
of  the  fermenting  animal  excretions  on  the  disintegration  of 
the  guano,  and  thus  an  increased  solubility  of  its  bone  phos- 
phate. Four  cents  per  pound  for  phosphoric  acid  might  be 
considered  a  safe  investment.  At  that  rate  of  valuation  the 
above  article  would  be  worth  $18  per  ton  of  two  thousand 
pounds. 
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Fish  Pumice. 
(Collected  of  H.  L.  Phelps,  Northampton,  Mass.) 


Per  cent 

Moisture,  at  100°  C, 

44.41 

Total  ijhosphoric  acid, 

5.85 

Soluble  phosphoric  acid, 

1.57 

Reverted  phosphoric  acid, 

062 

Insoluble  phosphoric  acid, 

3.62 

Nitrogen, 

5.27 

Valuation  per  two  thousand  pounds,  $33.02 

CANADA  WOOD  ASHES. 

1.  Sent  from  Sunderland,  Mass. 

2.  Sent  from  Sunderland,  Mass. 

3.  Sent  from  North  Amherst,  Mass. 

4.  Collected  in  Railroad  Depot,  Amherst,  Mass. 

5.  Sent  on  from  North  Amherst,  Mass. 

6.  Collected  of  D.  A.  Horton,  Northampton,  Mass. 

7.  M'hite  Asli,  sent  on  from  South  Dccrfield,  Mass. 


Pounds  per  Hundukd. 

1 

s 

3 

4 

5 

6 

7 

Moisture,  at  100°  C,     . 

24.50 

16.66 

18.70 

9.30 

8.10 

16.70 

6.62 

Calcium  Oxide,    . 

33.19 

32.25 

30.60 

34.91 

39.71 

35.26 

50.89 

Potassium   Oxide, 

4.77 

4.97 

4.61 

6.50 

4.96 

5.55 

5.23 

Phosphoric  Acid,  . 

1.49 

1.66 

1.10 

.78 

.80 

2.28 

1.29 

Insoluble  Matter, . 

8.50 

10.45 

11.06 

9.30 

6.70 

4.90 

4.87 

Samples  1,  2,  3,  4,  5,  6  represent  the  average  quality  of 
Canada  wood  ashes  sold  in  our  section  of  the  Connecticut 
valley,  at  from  33  to  35  cents  per  bushel.  Sample  7  was 
of  an  exceptional  light  color,  and  contained  a  larger  per 
cent,  of  lime,  yet  compared  well  otherwise  in  composition 
with  the  others.  The  increasing  importation  of  Canada 
ashes  into  various  parts  of  the  States  renders  it  advisable  to 
insist  hereafter  upon  guaranteed  analyses  as  the  basis  of 
commercial  transactions. 

The  universal  high  opinion  of  wood  ashes  as  a  fertilizer 
does  not  depend  merely  upon  a  fair  percentage  of  potash, 
but  also  on  the  presence  of  more  or  less  of  all  the  various 
mineral  elements  essential  to  the  growth  of  plants. 
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Wood  ashes,  like  barn-yard  manure,  on  account  of  their 
compound  character,  meet,  to  some  extent  at  least,  not  only 
known  but  unknown  deficiencies  in  valuable  soil  constitu- 
ents. The  thorough  mixture  of  their  various  constituents 
has,  no  doubt,  a  beneficial  influence  on  their  action. 

8.  Light-colored  unlcached  ashes,  sent  by  Secretary  of  South  Deerfield  Farmers 
Glub.  One  bushel  weighed  forty-four  pounds,  and  half  pound  of  coarse  material 
was  removed  before  taking  the  sample  for  analysis. 

9.  Dark  unleached  ashes,  sent  by  Secretary  of  South  Deerfield  Farmers'  Club. 
One  bushel  weighed  forty-six  pounds,  and  two  and  a  half  pounds  of  coarse  material 
was  removed  before  taking  the  sample  for  analysis. 

10.  Dark  unleached  ashes,  sent  by  Secretary  of  South  Deerfield  Farmers'  Club. 
One  bushel  weighed  forty-one  pounds,  and  five  pounds  of  coarse  material  were 
removed  before  taking  the  sample. 

11.  Collected  on  board  cars  at  railroad  depot.  South  Deerfield,  Mass. 

12.  Collected  on  board  cars  at  railroad  depot.  South  Deerfield,  Mass. 

13.  Collected  of  Mr.  Almon  Cowles,  on  board  of  cars,  at  North  Amherst,  Mass. 


Pounds  pkr  Hckvred. 

8 

10 

11 

la 

13 

Moisture,  at  100  C, 

0.70 

16.98 

10.28 

8.33 

1.03 

10.01 

Calcium  Oxide, 

50.51 

36.11 

32.83 

45.00 

50.02 

35.67 

Potassium  Oxide,  . 

7.38 

4.90 

6.10 

5.91 

6.94 

7.19 

Phosphoric  Acid,    . 

0.51 

1.41 

1.59 

0.74 

0.29 

128 

Insoluble  Matter,   . 

2.10 

8.05 

13.65 

3.88 

2.28 

6.27 

Nitrate  of  Soda. 
(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 


Moisture,  at  100°  C, 

Nitrogen, 

Insoluble  matter, 

Valuation  per  two  thousand  pounds, 


52.28 


Per  cent. 
1.25 

15.57 
0.45 


Muriate  of  Potash. 
(Collected  of  George  P.  Smith,  Sunderland,  Mass.) 


Moisture,  at  100°  C. 
Potassium  oxide, 
Sodium  oxide,  . 
Magnesium  oxide, 
Sulphuric  acid, 
Insoluble  matter, 


Per  cent. 

2.85 
50.59 

8.40 
trace, 
trace. 

1.50 
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(2.    Collected  of  E.  T.  Sabln,  East  Amberst,  Mass.) 


Per  cent 

Moisture,  at  100^  C, 

.        2.89 

Potassium  oxide, 

.     50.05 

Sodium  oxide, 

.        8  30 

Magnesium  oxide, 

.        0.60 

Sulphuric  acid, 

.        0.28 

Insoluble  matter, 

0  15 

Valuation  per  two  thousand  pounds,  $42.54. 

This  form  of  "German  Potash  Salts"  has  thus  far 
proved  a  very  reliable  source  of  potassa  for  general  agricul- 
tural purposes ;  an  extensive  application  has  caused,  of 
late,  some  advance  in  its  cost,  as  compared  with  previous 
years. 


Ammonium  Sulphate. 
(Collected  of  Geo.  P.  Smith,  Sunderland,  Mass.) 

Moisture,  at  100^^  C, 

Ammonia  (equivalent  to  nitrogen  20.4), 
Suljjhuric  acid,  ........ 

Insoluble  matter, 

Valuation  per  two  thousand  pounds,  $106.08. 


Per  cent. 

0.23 

24.80 

61.60 

0.05 


Peruvian  Oiiayio. 
(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Moistm-e,  at  100^=  C, 
Total  phosphoric  acid. 
Soluble  phosphoric  acid,  . 
Reverted  phosphoric  acid. 
Insoluble  phosphoric  acid. 
Potassium  oxide. 
Nitrogen  in  organic  matter, 
Nitrogen  in  ammonia  salts. 

Valuation  per  two  thousand  jiounds,  $51.66. 


Per  cent. 

14.00 

20.60 

3.10 

1.55 

15.95 

1.14 

1.40 

3.04 


Tankage. 
(Sent  from  Chicago,  111.) 


Moisture,  at  100°  C, 
Total  phosphoric  acid. 
Soluble  phosphoric  acid, 


Per  cent, 
6.10 
12.32 
0.27 


^8 
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Reverted  i^hosphoric  acid, 
Insoluble  phosphoric  acid, 
Nitrogen,  .... 
Insoluble  matter, 


Per  cent. 
3.25 
8.79 
6.57 

0.77 


Florida  Marl. 
(Sent  from  Boston,  Mass.) 


Moisture,  at  100°  C. 
Calcium  oxide, 
Magnesium  oxide, 
Ferric  oxide,     . 
Phosphoric  acid. 
Insoluble  matter, 


Per  cent. 
0.60 

41.75 
1.03 
0.36 
2.72 

21.95 


Sponge  Refuse. 
(Sent  from  Albany,  N.  Y.) 


Moisture,  at  100 
Nitrogen,  . 
Ferric  oxide,     . 
Calcium  oxide, 
Magnesium  oxide, 
Phosphoi'ic  acid, 
Insoluble  matter, 


C, 


Per  cent. 
7.25 
2.43 
0.17 
3.94 
127 
3.19 
39.05 


Bones. 


(Pure  Dissolved  Raw  Bones.    Sent  from  Amherst,  Mass.) 


Moisture,  at  100°  C, 
Total  phosphoric  acid. 
Soluble  phosphoric  acid, . 
Reverted  phosjjhoric  acid, 
Insoluble  phosphoric  acid. 
Nitrogen, .... 

Valuation  per  two  thousand  poui^ls,  $40.67. 


Per  cent. 
10.23 
16.03 
7.76 
3.83 
4.44 
2.64 


Fme  Oround  Baw  Bone. 
(Sent  on  from  Worcester,  Mass.) 

Moisture,  at  100°  C, 

Total  phosphoric  acid, 

Nitrogen, 

Valuation  per  two  thousand  pounds,  $43.86. 


Per  cent. 

4.63 

22.41 

3.69 
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1,  Bone  Fertilizers.    Sent  by  John  Sanborn,  Lawrence,  Mass. 

2.  Pure  Fine  Ground  Eones.    Sent  from  Amherst,  Mass. 


Pounds  pee  Hundred. 

1 

3 

Moisture,  at  100°  C,     .        .        .         . 

Total  phosphoric  acid,  ...... 

Soluble  phosphoric  acid, 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  acid, 

Nitrogen, 

4.25 
24.06 

0.76 

3.66 
19.64 

2.88 

6.27 
23.18 

0.46 

3.62 
19.05 

3.73 

Valuation  per  2,000  lbs 

$44  35 

$46  82 

'■'■Americo,^''  Al,  Peruvian  Ouano. 

(Sent  by  Joseph  C.  Cozzen,  Swansea,  Mass.) 

Per  cent. 

Moisture,  at  100°  C, 8.35 

Total  phosphoric  acid, 10.03 

Soluble  phosphoric  acid, .......  2.99 

Reverted  phosphoric  acid, 1.72 

Insoluble  phosphoric  acid, 5.32 

Potassium  oxide, 3.84 

Nitrogen, 5.62 

Valuation  per  tvpo  thousand  pounds,  $44.82. 

PEAT. 

1.  Sent  from  Harwich,  Barnstable  Co.,  Mass. 

2.  Sent  from  Hudson,  Worcester  Co.,  Mass. 

3.  Sent  from  Holyoke,  Hampden  Co.,  Mass. 


Pounds  per  Hundred. 

1 

3 

3 

Moisture,  at  100°  C,  . 

78.26 

33.61 

54.28 

Dry  Matter, 

21.74 

66.39 

45.72 

Ash  constituents  in  Dry  Matter, 

1^1 

4.54 

33.72 

Nitrogen  in  wet  Peat, 

0.41 

1.40 

0.43 

Nitrogen  in  perfectly  dry  Peat, . 

1.89 

2.11 

0.94 
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The  difference  in  the  composition  of  samples  1  and  2  is 
mainly  dne  to  their  different  state  of  moisture.  Both  are 
fair  specimens  of  their  kind.  The  low  percentage  of  nitrogen 
in  sample  3  is  caused  by  an  exceptionally  large  admixture  of 
soil.  Wherever  the  entire  deposit  shows  a  similar  amount 
of  earthy  admixture,  a  direct  cultivation,  after  draining, 
suggests  itself  as  worth  trying. 

Crude  Kieserit, 
(Crude  Sulphate  of  Magnesia.      Of  Bowker  Fertilizer  Co.,  Boston,  Mass.) 

Per  cent. 

Moisture,  at  100°  C  , 31.90 

Calcium  oxide, 2.60 

Magnesium  oxide,    .         .         .        .        .        .         .        .13  50 

Sulphuric  acid, 29.10 

Insoluble  matter, 5.00 

Magnesium  in  form  of  chloride,       .....         0.60 

Magnesium  in  form  of  sulphate, 38.70 

Valuation  per  two  thousand  pounds,  from  $8  to  $10. 

The  "Kieserit"  occurs  among  the  salines  of  the  salt  mines 
at  Stassfurt  in  Germany,  which  of  late  have  acquired  a  par- 
ticular importance  as  leading  resources  of  potash  compounds 
for  agricultural  purposes.  Although  it  forms  distinct  layers 
of  considerable  thickness,  it  is  quite  frequently  found  more 
or  less  saturated  with  a  solution  of  magnesium  chloride  when 
removed  from  the  mines.  Well-established  experimental  ob- 
servations regarding  the  injurious  influences  of  the  latter 
compound  on  the  healthy  growth  of  roots  render  its  pres- 
ence objectionable,  and  consequently  its  removal,  as  far  as 
practicable,  desirable,  whenever  kieserit  shall  be  used  for 
agricultural  purposes. 

The  removal  of  any  objectionable  percentage  of  magne- 
sium chloride  is  usually  accomplished  by  subjecting  the 
crude  material  to  a  moderate  calcination.  The  moisture 
present  largely  decomposes,  at  a  high  temperature,  the  mag- 
nesium chloride  into  hydrochloric  acid,  which  escapes,  and 
into  magnesium  oxide,  which  remains  behind.  We  find,  for 
this  reason,  the  calcined  and  uucalcined  kieserit  in  our 
markets.  The  former  contains,  for  obvious  reasons,  a  larger 
percentage  of  magnesia  than  the  latter ;  yet  it  is  usually  less 
soluble  in  water.  Both  kinds  ought  to  be  well  ground  to 
render  a  proper  distribution  possible. 
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The  kieserit,  on  account  of  a  o;reater  solubility  iu  water, 
exceeds  in  efficiency  tiie  sulphate  of  lime  or  gypsum,  as  an 
absorber  of  ammonia,  in  manure  cellars,  in  stables,  and  upon 
the  compost  heap. 

Its  well-known  beneficial  influence  on  a  speedy  diffusion 
of  potash  compounds  throughout  a  deeper  layer  of  soil,  as 
well  as  its  reputed  favorable  action  on  leaf  and  stem  growth, 
are  of  sufficient  importance  to  encourage  experiments  on  the 
part  of  farmers,  and  in  particular  of  gardeners  and  fruit 
growers,  to  test  its  influence.  The  prominence  of  the  mag- 
nesia among  the  mineral  constituents  of  many  of  our  grain 
crops  and  fruits,  leaves  scarcely  a  doubt  about  its  import- 
ance in  the  vegetable  economy  of  many  of  our  cultivated 
plants. 

Potash  Magnesia  Sulphate. 

(Collected  of  Bowker  Fertilizer  Co.,  Boston,  Mass.) 

Per  cent. 

Moisture,  at  100°  C, 4.90 

Calcium  oxide, 1-15 

Magnesium  oxide, 11.30 

Potassium  oxide, 24.94 

Sodium  oxide, 2.09 

Sulphuric  acid, 46.99 

Insoluble  matter, 0.54 

Valuation  per  two  thousand  pounds,  $34.92. 

The  above  compound  belongs  to  a  series  of  salines  which 
some  ten  years  ago,  under  the  name  of  "German  Potash 
Salts,"  or  "  Stassfurt  Salines,"  were  introduced  into  our 
agricultural  industry  for  manurial  purposes. 

Its  peculiarity  consists  in  the  combination  of  a  large 
amount  of  potassium  sulphate,  from  46  to  47  per  cent.,  with 
a  remarkable  quantity  of  magnesium  sulphate,  from  33  to  34 
per  cent. 

The  magnesium  sulphate  stands  foremost  among  sub- 
stances noted  for  their  quality  to  counteract  the  well-known 
great  retentive  power  of  most  soils  for  potassa. 

This  circumstance  renders  the  potash-magnesia  sulphate  a 
very  valuable  material  for  the  cultivation  of  deep-rooting 
plants,  in  case  of  an  exhaustion  of  potassa  in  the  subsoil. 

The  potash-magnesia  sulphate,  as  well  as  the  "  Douglass 
Muriate  of  Potash,"  occupy  a  peculiar  position  among  our 
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recently  introduced  potash  resources  for  manurial  purposes. 
The  former  has  proved  the  preferable  compound  where  the 
presence  of  large  quantities  of  chlorides  is  known  to  affect 
seriously  the  quality  of  the  vegetable  growth,  as  in  the  case 
of  tobacco,  etc. ;  whilst  the  latter  recommends  itself,  on 
account  of  from  70  to  75  per  cent,  of  muriate  of  potash,  in 
presence  of  from  15  to  20  per  cent,  of  sulphate  of  magnesia, 
for  deep-rooting  forage  plants. 

A  detailed  discussion  of  the  character  and  special  fitness 
of  the  various  brands  of  German  potash  plants  for  agricul- 
tural purposes  can  be  found  in  the  annual  report  of  the 
Secretary  of  the  Mass.  State  Board  of  Agriculture  for 
1874. 

Dissolved  Bo?ieblack. 
(Of  Bowker  Fertilizer  Co.,  Boston,  Mass.) 


Moisture,  at  100°  C, 

Total  phosphoric  acid,      ...... 

Soluble  phosphoric  acid,  ..... 

Insoluble  jihosphoric  acid, 

Valuation  per  two  thousand  jiounds,  $31.55. 


Per  cent. 

20.78 

15.66 

12.76 

2.90 


Ashes  from  Detroit. 
(Sent  by  John  Lane,  Esq.,  of  East  Bridgewater,  Mass.) 


Moisture,  at  100^'  C, 
Calcium  oxide, 
Potassium  oxide, 
Phosphoric  acid, 
Magnesium  oxide,    . . 
Insoluble  matter. 


Per  cent. 
6.39 

34.15 
1.00 
2.05 
3.72 

22.10 


The  ash  had  evidently  been  leached  before  it  entered  the 
market. 

Turf. 
(Sent  on  by  Horace  Graves,  Amherst,  Mass.) 

1.  Turf  from  upper  layer,  consisting  largely  of  leaves,  roots  and  mosses,  — 
brown  colored  and  fibrous. 

2.  Turf  from  lower  layer,  consisting  of  a  brown  peat-like  mass,  taken  from  four 
feet  below  the  surftice,  and  exposed  to  the  air  one  year. 


Moisture,  at  100°  C, 
Organic  and  volatile  matter, 
Ash  constituents. 
Nitrogen  (in  wet  peat),    . 


25.58  13.00 

96.72  90.57 

3.28  9.43 

1.91  1,97 
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The  upper  layer  may  be  used  advantageously  as  bedding 
and  as  an  absorber  of  liquid  manure ;  the  lower  layer  ought 
to  be  composted  with  lime  or  ashes  before  it  is  incorporated 
in  the  soil.     Both  samples  are  of  a  good  quality. 


Ash  of  Bogs. 

(Sent  by  J. 

B.  Wheeler,  Bolton,  Mass.) 

Per  cent 

Moisture,  at  100^^  C, 

5.05 

Calcium  oxide, 

3.09 

Magnesium  oxide,    . 

1  13 

Potassium  oxide. 

0.16 

Pliosphoric  acid. 

0.93 

Insoluble  matter. 

.       70.9? 

The  ashes  were  obtained  from  the  burning  of  the  surface 
growth  of  a  swamp  meadow  lately  in  part  underdraiued. 
Bogs,  tussocks,  and  a  few  inches  thickness  of  the  turf,  fur- 
nished the  ash.  The  dried-up  condition  of  the  vegetable 
matter  explains  the  presence  of  but  a  small  quantity  of  pot- 
ash. The  ash  may  prove  beneficial  upon  adjoining  grass 
lands. 

Tobacco  Stems. 
(Sent  by  E.  S.  Warner,  Hatfield,  Mass.) 


Per  cent. 

Moisture,  at  100'"'  C,        .        .         .         . 

8.95 

Dry  matter, 

.       91.05 

Nitrogen  in  dry  matter,   .... 

2.69 

)ne  hundred  parts  contained  :  — 

Per  cent 

Potassium  oxide, 

6.21 

Sodium  oxide,  ...... 

0.68 

Calcium  oxide, 

4.76 

Magnesium  oxide,    . 

1.14 

Phosphoric  acid, 

0.87 

Silica,  sulphuric  acid,  etc.. 

.    Not  determined. 

Valuation  per  ton  of  two  thousand  pounds 

3.80  pounds  nitrogen,  at  IS  cents, 
124.20  pounds  potassium  oxide,  at  4|-  cents,  . 
J7,40  pounds  phosphoj-ic  acid,  at  6  cents,     , 


$9  68 
5  28 
1  04 

$16  00 
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The  ash  of  the  tobacco  plant  usually  varies  less  in  regard 
to  absolute  quantity  than  to  the  relative  proportion  of  its 
essential  elementary  constituents.  Potash  is  known  to  vary 
as  high  as  50  per  cent,  in  consequence  of  modes  of  cultiva- 
tion and  variety  of  soil,  independent  of  the  variety  of  plant. 
As  it  is  claimed  by  good  authority  that  an  increase  or  a 
decrease  of  the  potash  in  the  ash  of  the  tobacco  stands  in  a 
definite  relation  to  certain  qualities  of  the  latter,  it  is  pro- 
posed to  discuss  this  question  more  in  detail  hereafter. 


Su])erphosphate. 

(Of  Earlc  &  Co.,  Providence, 

R.  I.     Sent  from  Dennisport, 

Mass.) 
Per  cent 

Moisture,  at  100°  C, 

9.48 

Total  phosphoric  acid, 

15  08 

Soluble  phosphoric  acid, 

7.88 

Reverted  phosphoric  acid, 

0.69 

Insoluble  phosphoric  acid, 

6.51 

Potassium  oxide. 

2.34 

Nitrogen, 

2.91 

Valuation  per  two  thousand  pounds,  $-11.64. 

Haynes  Fertilizer. 
(Of  Mr.  Haynes,  Bolton,  Mass.     Sent  from  Lancaster,  Mass.) 

Per  cent. 


JNIoisture,  at  100°  C, 

17.63 

Total  phosphoric  acid,     . 

10.14 

Soluble  phosphoric  acid,  . 

5.89 

Reverted  phosphoric  acid, 

0.87 

Insoluble  phosphoric  acid. 

3.38 

Potassium  oxide. 

5.70 

Nitrogen  (organic). 

2.72 

Nitrogen  (ammonia). 

0.71 

Nitrogen  (nitrates), 

0.60 

Valuation  per  two  thousa 

nd  pounds,  $41 

.85. 

VI.     Chemistry  in  Fruit  Culture. 

The  subject  of  this  discussion  was  the  outgrowth  of  a 
series  of  field  experiments  with  sugar  beets  upon  the  college 
farm  (1870-75).  The  beneficial  influence  of  certain  articles 
of  plant-food  on  the  saccharine  qualities  and  general  char- 
acter of  the  beet-root  which  had  been  noticed  in  that  con- 
nection, sussested  the  extension  of  the  observations  to  fruits. 
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The  scarcity  of  systematic  iuvestigations  concerning  the 
mineral  constituents  of  fruit-bearing  plants  and  of  fi-uits, 
rendered  it  necessary  to  ascertain  their  ash  constituents 
under  definite  soil  conditions,  and  to  study  the  effect  of 
special  articles  of  plant-food  on  the  mineral  constituents  of 
the  growth  produced  by  their  aid.  It  was  assumed  that  in 
case  some  definite  change  in  the  relative  proportions  of  the 
mineral  constituents  was  noticed,  a  safer  basis  could  be  ob- 
tained for  distinguishing  between  the  influence  of  season, 
location,  the  general  character  of  the  soil,  etc.,  and  the 
influence  of  the  amount  and  the  kind  of  the  available  plant- 
food  applied.  A  portion  of  land  in  charge  of  the  horticul- 
tural department  of  the  Massachusetts  Agricultural  College 
has  been  set  apart  for  that  purpose  since  1874. 

Wild  and  cultivated  varieties  of  grape-vines  were  the  first 
plants  chosen  for  the  investigation. 

The  experiments  have  been  extended  in  the  course  of  time 
to  strawberries,  currants,  blackberries,  raspberries,  apples, 
pears,  cherries  and  peaches. 

The  results  obtained  with  grape-vines  and  strawberries, 
which  have  been  published  in  previous  reports  of  the  College 
(1875-76),  in  the  reports  of  the  State  Board  of  Agricul- 
ture (1879-80),  and  in  the  Massachusetts  Ploughman 
(1877-78),  and  elsewhere,  have  established  the  fact  that 
fruit-bearing  plants  respond  decidedly,  as  far  as  their  compo- 
sition is  concerned,  to  the  application  of  special  manures. 

"The  currauts,  raspberries  and  blackberries  raised  during 
the  past  year  are  at  present  under  examination,  and  the 
fruits  of  most  of  the  trees  will  be  ready  for  examination  a 
year  or  two  hence. 

The  appended  report  of  Prof.  Maynard  refers  to  the  pre- 
sent condition  of  these  experimental  fruit  plats,  five  in 
number.  His  statement  regarding  the  serious  influence  of 
manuring  peach  trees  in  particular,  without  reference  to 
wants,  deserves  attention. 

VII.     Peaches  and  Peach  Yellows. 
The   interest   manifested  by  frequent  inquiries  regarding 
the    management   of  diseased    peach    trees    on    the   College 
grounds,  has  to  serve  as  an  excuse  for  introducing  the  sub- 
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ject  iu  the  present  report,  although  little  that  is  new  and  of 
general  interest  can  be  added  beyond  the  fact  that  the 
restored  trees  are  healthy  and  bearing,  and  that  new  trees 
planted  in  the  places  where  diseased  trees  have  been  re- 
moved,* have  been  bearing  healthy  fruit  during  the  past 
season.  The  subsequent  observations  were  made  on  peach 
trees  planted  in  1870  in  the  orchard  of  the  College,  and  not 
on  the  young  trees  upon  the  experimental  plats  of  the 
Station. 

The  experiments  began  in  the  fall  of  1877,  when  my  at- 
tention was  first  called  to  the  appearance  of  the  disease  in 
the  College  orchard,  on  the  top  of  a  knoll  of  light  soil. 
The  general  appearance  of  the  trees  at  the  first  stage  of  the 
disease  suggested  to  my  mind  the  idea  that  an  abnormal  con- 
dition of  the  soil  might  be  the  first  cause  of  its  development. 
This  circumstance  could  be  due  either  to  a  more  or  less  gen- 
eral exhaustion,  or  to  the  absence  of  only  one  or  the  other 
essential  elements  of  plant-food  ;  or  finally,  to  the  presence 
of  some  injurious  substances  which  might  have  accumulated 
in  the  soil  from  some  cause  or  other  in  the  course  of  time. 

The  gradual  disappearance  of  the  green  color  (chlorophyl) 
in  the  leaves,  beginiiing  at  the  outer  termination  of  the  young 
branches,  —  which  are  the  most  active  parts  of  the  plants  for 
the  formation  of  new  vegetable  matter,  —  seemed  to  point 
towards  a  local  interference  with  the  normal  cellular  func- 
tions, a  natural  consequence  of  an  abnormal  sap.  I  felt 
inclined  to  consider  the  fnngus  which,  in  its  gradual  develop- 
ment, disfigures  the  diseased  parts  of  the  tree,  a  secondary 
cause  of  their  ultimate  condition.  My  observations  of  later 
years  with  grape-vines  and  currants  in  particular,  have 
tended  to  confirm  in  my  mind  the  view  that  our  troubles 
with  parasitic  growth  on  plants  are  in  many  instances  due  to 
an  abnormal  condition  of  the  soil,  rather  than  to  a  particular 
condition  of  the  atmosphere.  I  have  repeatedly  noticed  that 
plants  sufi'ered  seriously  from  mildew  and  blight  upon  un- 
fertilized and  exhausted  lands,  when  upon  adjoining  fer- 
tilized plats  neither  could  be  noticed.  Diseases  of  plants 
are  known  to  originate  from  internal  and  external  causes, 

*  See  Prof.  Maynard's  appended  Report. 
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Internal  troubles  may  be  increased  by  external  influences  and 
vice  versa.  As  the  gradual  change  of  the  uew  foliage  of  the 
affected  trees  from  a  bright  green  to  a  white  or  bleached  ap- 
pearance, had  to  be  ascribed  to  a  suppressed  formation  of 
the  chlorophyl,  my  attention  was  quite  naturally  directed  to 
earlier  observations  of  a  similar  character.  Some  experi- 
ments by  Nobbe,  Schroeder  and  Erdmann  (Chemnitz,  1871), 
had  demonstrated  the  fact  that  the  formation  of  the  chloro- 
phyl —  the  substance  causing  the  green  color  of  the  plants  — 
could  be  controlled  by  the  application  of  certain  forms  of 
potassa,  engaged  my  particular  interest.  Their  observations 
were  made  on  rye  and  buckwheat.  They  had  raised  both 
kinds  of  plants  under  well-defined  circumstances,  supplying 
to  one  set  the  potash  in  the  form  of  sulphate  of  potassium, 
and  the  other  in  the  form  of  chloride  of  potassium  (muriate 
of  potash). 

The  plants  raised  with  the  aid  of  the  chloride  of  potassium 
were  of  a  vigorous  growth,  with  a  rich  dark-green  colored 
foliage,  and  yielded  a  good  crop  of  grain.  Those  raised  by 
the  aid  of  the  sulphate  of  potassa  turned  prematurely  yellow 
and  failed  gradually. 

An  examination  of  the  diseased  lots  of  plants  showed  an 
excessive  accumulation  of  starch  in  the  cellular  tissue,  whilst 
but  little  chlorophyl  was  noticed.  On  the  strength  of  these 
considerations,  I  began  a  systematic  investigation  of  the  dis- 
ease by  an  analytical  chemical  examination  of  various  parts 
of  the  peach  tree  in  different  stages  of  growth.  The  results 
of  these  analyses  are  stated  below  in  chronological  order. 

A  limited  number  of  trees  affected  by  the  yellows  were 
also  selected  for  the  experiment  with  special  manures.  The 
ground  around  the  trees  was  treated  with  superphosphates 
deficient  in  nitrogen  (acid  rock  phosphate  or  soluble  bone- 
black),  and  each  tree  (about  eight  years  old)  received  from 
two  to  three  pounds  of  muriate  of  potash,  which  was  sown 
broadcast  over  a  surface  extending  about  eight  feet  from  the 
trunk  of  the  tree.  None  of  these  chemicals  were  brouffht 
into  close  contact  with  the  trees,  except  when  spread  over  a 
heavy  mulch,  to  prevent  serious  reactions  on  the  roots.  The 
diseased  branches  were  cut  back  at  the  same  time  to  the 
healthy  wood. 
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The  practical  management  of  these  operations  was,  from 
the  beginning  to  the  present  time,  under  the  personal  super- 
vision of  Prof.  Maynard. 

The  application  of  phosphoric  acid  and  of  muriate  of  pot- 
ash was  repeated  the  succeeding  spring.  The  new  growth 
of  branches  and  leaves  showed  a  decided  improvement  both 
in  vigor  and  color. 

The  trees  have  been  cut  back  for  several  years,  and  they 
have  since  repeatedly  produced  healthy  fruit. 


Analyses  of  Parts  of  the  Peach  Tree. 

Branches  in  Blossom  from  sotmd  Crawford  Peach  Tree. 
(Collected  in  May,  1877.) 


Moisture  lost  at  100^  C, 
Dry  matter, 
Ash  in  dry  matter, 
Nitrogen  in  dry  matter, 


56.77  to  59.74 

43.23  to  40.26 

-      to    4.63 

2.16  to   2.09 


A.  —  Healthy  Early  York  Peach. 

(Nearly  ripe,  but  not  mellow.    Collected  August,  1877.) 

Moisture  lost  at  100"  C, 86.61  to  88.00 

Dry  matter  (entire  fruit), 13.39  to  12.00 

Dry  matter  in  pulp 10.94  to  10.98 

Specific  gravity  of  juice  at  25''  C,     .         .         .         1.0375  to  1.04 
Grape  sugar  in  juice,  .....         1.35  to   1.38 

Cane  sugar  in  juice,    .         .         .         .         ■         •         4.12  to  not  det. 
One  hundred  cubic  cent,  of  juice  neutralized  from  40  5  to  44.0 

cubic  cent,  of  carbonate  of  soda  solution  (containing  1  part 

in  100). 

B.  —  Healthy  Early  York  Peach. 

(Very  ripe  and  mellow;   tested  three  days  after  picking.      Collected 
August,  1877.) 

Lost  in  weight  within  three  days, 5.48 

Specific  gravity  of  juice  at  25°  C, 1.045 

Grape  sugar  in  juice,        .         .         .         .         .         .         .         1.92 

Cane  sugar  in  juice, 6  09 

One  hundred  cubic  cent,  of  juice  neutralized  45  cubic  cent,  of 
soda  solution  (containing  1  part  in  100).  The  whole  weight 
of  the  peach  tested  was  49.32  grammes;  stone  weighed  3.71 
grammes ;  ash  of  entire  fruit,  0.2862,  including  carbonic 
acid. 


Experiment  Station  Hejyort. 


100 


A.  —  Healthy  Early  Crawford  Peach* 
(Nearly  ripe,  but  not  mellow.    Collected  September,  1877.) 

Moisture  lost  at  100"  C, 88.120 

Dry  matter  in  pulp, 11.880 

Specific  gravity  of  juice  at  22"^  C,         ....         1 .045 

Grape  sugar  in  juice, 1.670 

Cane  sugar  in  juice, 5.920 

One  hundred  cubic  cent,  of  juice  neutralized  64  cubic  cent, 
standard  soda  solution. 


B.  —  Healthy  Early  Crawford  Peach. 
(Nearly  ripe,  but  not  mellow.     Collected  in  September,  1877,  wrapped  in 
paper,  and  kept  in  a  drawer  for  ten  days.     It  turned  very  ripe  and 
mellow,  and  had  lost  9.50  of  its  weight.) 

Specific  gravity  of  juice  at  18°  C, 1.050 

Grape  sugar  in  juice, 2.19 

Cane  sugar  in  juice, 7.02 

One  hundred  cubic  cent,  of  juice  neutralized  85.6  of  soda  solu- 
tion. 

G.  —  Healthy  Early  Crawford  Peach. 

(Picked  from  the  tree  when  turning  mellow,  and  tested  without  delay, 
September,  1877.) 

Weight  of  entire  fruit, 118.06  grammes. 

Per  cent. 

Moisture  lost  at  100°  C, 88.660 

Dry  matter  in  pulp, 11.360 

Specific  gravity  of  juice  at  18    C,         .        .        .         .         1.055 
Grape  sugar  in  juice,      .......         1.700 

Cane  sugar  in  juice, 8.940 

Total  ash  of  entire  fruit,  including  carbonic  acid,  .         0.344 

One  hundred  cubic  cent,  of  juice  neutralized  76  cubic  cent,  of 
soda  solution. 


Ash  Analyses  of  Grarvford''s  Early  Peach. 

(Entire  fruit  taken  from  healthy  and  diseased  trees  in  the  same  orchard. 
To  render  the  differences  in  composition  more  prominent,  only  care- 
fully determined  constituents  are  reported,  excluding  soda,  silica,  etc., 

from  the  calculation.) 

Healthy  Fruit. 
Crawford's  Early  Peach. 

0.58  per  ct. 

2.64       " 

6.29 
16.03 
74.46       " 


Ferric  oxide. 
Calcium  oxide  (lime), 
Magnesium  oxide, 
Phosphoric  acid. 
Potassium  oxide, 


100.00 


Diseased  Fruit. 

Crawford's 

Early  Peach 

0.46 

per  ct. 

4.68 

" 

5.49 

" 

18.07 

" 

71.30 

" 

inn  on 

„ 

*  All  samples  tested  taken  from  the  same  tree. 
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Although  the  disease  was  in  its  first  stage,  the  results  show 
a  marked  difference  in  regard  to  the  relative  proportion  of 
the  mineral  constituents  of  the  healthy  fruit,  as  compared 
with  that  from  the  diseased  tree  or  the  prematurely  ripened 
fruit.  These  results  seemed  to  prove  the  correctness  of  my 
views  regarding  the  first  cause  of  the  disease. 

Feeling,  however,  not  satisfied  with  an  explanation  based 
on  a  presumed  analogy  of  circumstances,  I  invited  Prof. 
Penhallow,  in  the  fall  of  1880,  to  join  me  in  the  investiga- 
tion by  making  some  microscopic  observations  for  the  pur- 
pose of  establishing,  if  possible,  more  clearly  the  relation  of 
the  fungus  to  the  disease. 

The  questions  proposed  to  him  may  be  summed  up  as 
follows :  — 

1.  Is  there  any  abnormal  accumulation  of  starch  in  the 
diseased  wood,  as  compared  with  a  healthy  wood?  2.  Does 
the  wood  of  the  restored  tree  regain  again  the  general  ap- 
pearance of  that  of  the  healthy  tree?  3.  What  becomes  of 
the  funsjus  in  case  of  a  diseased  tree  beiuff  restored  to 
health?  These  questions  were  to  be  answered  by  an  exami- 
nation of  a  lot  of  branches  taken  from  healthy,  diseased  and 
to-health-restored  trees.  The  three  samples  of  branches  of 
the  peach  trees,  from  which  the  previously  stated  specimens 
for  microscopic  observation  had  been  selected,  were  each 
carefully  examined,  and  the  ashes  subjected  to  a  careful 
analysis.  The  branches  were  secured  in  the  presence  of 
Prof.  Penhallow,  Nov.  11,  1881. 

Their  analysis  was  carried  on  by  me,  and  repeated  under 
my  immediate  supervision  by  an  efficient  assistant. 

/.   Analysis  of  the  ashes  obtained  from  the  branches  of  a  diseased  Early 
Gran  ford  Peach  tree. 


Ferric  oxide,  . 
Calcium  oxide, 
Magnesium  oxide. 
Potassium  oxide,    . 
Phosplioric  acid,     . 


1.44590 
64.22920 
10.28270 
15.67516 

8.36690 


II.  Analysis  of  the  ashes  obtained  from  the  branches  of  a  peach  tree 
which  had  been  affected  in  previous  years  by  the  yellows,  and  had 
been  restored  again  to  health  in  consequence  of  the  treatment  de- 
scribed in  preceding  pages. 
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Ferric  oxide,    . 
Calcium  oxide, 
Magnesium  oxide. 
Potassium  oxide, 
Phosphoric  acid. 


0.5213 
54.5136 

7.5788 
26.0129 
11.3732 


The  differences  in  the  composition  of  Ashes  I.  and  II.  are 
in  the  same  direction  as  noticed  in  the  ashes  of  healthy  and 
diseased  fruits,  of  the  same  variety  of  peaches. 

Prof.  Penhallow's  microscopic  observations  are  stated  by 
him  in  the  following  summary  ;  — 

1.  Healthy  wood  shows  comparatively  little  stored  starch  ; 
but  fungous  growth  is  present  in  the  outer  layers  of  the  bark. 

2.  Diseased  wood  shows  an  abnormally  small  develop- 
ment of  the  cells,  and  the  invariable  presence  of  large  quan- 
tities of  starch ;  also  an  abundance  of  fungous  growth. 

3.  Diseased  leaves  show  the  presence  of  fungous  growth, 
discoloration  and  cells  filled  with  starch. 

4.  The  fungus  appears  first  on  the  surface  of  the  trunk 
or  branches,  and  thence  enters  the  woody  structure,  when 
the  conditions  are  favorable. 

5.  There  is  little  or  no  difference  between  the  tissues  and 
cell  contents  before  and  after  the  leaves  fall. 

6.  While  fungus  is  abundant  on  fully  diseased  trees,  it  is 
also  to  be  found  on  trees  which,  once  diseased^  had  been 
restored  to  a  condition  of  vigorous  health.* 

These  results  apparently  confirm  the  views  entertained 
when  planning  the  investigation,  and  tend  to  show  that  an 
interior  disorder,  caused  by  an  abnormal  composition  of  the 
sap  —  as  far  as  its  mineral  constituents  are  concerned  — -  pre- 
cedes the  serious  development  of  the  fungus. 

Our  late  advice  to  fruit-growers  has  been  based  on  the 
teachings  of  the  experiments  previously  described. 

We  recommend  a  careful  watching  of  the  peach  orchard, 
to  notice  the  disease  in  its  first  stages  if  possible. 

The  first  signs  are  to  be  met  by  an  immediate  application 
of  from  two  to  three  pounds  of  muriate   of  potash  to  each 

*  More  detailed  investigations  of  Prof.  Penhallow  have  been  recentl}^  published 
by  him,  in  connection  with  the  publications  of  Houghton  Farm. 
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tree,  withiu  a  radius  of  from  six  to  eight  feet  from  the  trunk. 
This  dressing  is  best  applied  upon  a  heavy  mulch  of  grass 
or  cut  straw.  The  cutting  back  of  the  diseased  branches  to 
the  healthy  wood  ought  to  be  carried  out  as  general  conside- 
rations recommend.  A  repetition  of  the  same  treatment  for 
one  or  two  seasons  has  been  usually  sufficient  to  correct  the 
new  growth  of  the  tree,  provided  the  disease  has  not  gone 
too  far  before  the  remedies  were  applied. 

Besides  the  special  treatment  of  the  aflfected  tree  —  as  pre- 
viously described  —  we  have  recommended  as  a  general  fer- 
tilizer for  a  peach  orchard  the  following  composition,  which 
has  served  us  well  in  past  years :  Broadcast  per  acre  400  to 
450  lbs.  acid  bone  phosphate,  containing  from  11  to  12  per 
cent,  of  soluble  phosphoric  acid  ;  125  to  150  lbs.  of  muriate 
of  potash,  and  75  to  100  lbs.  of  crude  sulphate  of  magnesia 
(Kieserit). 

The  latter  compound  is  added  for  the  purpose  of  assist- 
ing in  the  diffusion  of  the  potash,  and  securing  available 
magnesia.    . 

This  fertilizer  is  best  applied  partly  late  in  the  fall  and 
partly  in  the  early  succeeding  spring.  The  fertilizer  ought 
to  be  applied  with  a  view  to  supply  existing  wants,  rather 
than  to  promote  excessive  growth  of  wood. 

C.  A.  GOESSMANN, 

Chemist. 
Assistants  — ' 

Joseph  B.  Lindsey,  Class  '83. 
Charles  H.  Preston,  Class  '83. 
H.  J.  Wheeler,  Class  '83. 
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Boston,  Mass.,  Jan.  31, 1885. 
To  the  Massachusetts  State  Board  of  Agriculture. 

Gentlemen  :  —  I  beg  to  enclose  the  annual  reports  of  the 
Director  and  Treasurer  of  the  experimental  station  at  Am- 
herst, for  the  year  ending  1884. 

Respectfully  submitted. 

O.  B.  HADWEN, 

/Secretary. 


SECOND  ANNUAL  REPORT 

or  THE 

DIRECTOR  OF  THE   STATE  AGRICULTURAL  EX- 
PERIMENT   STATION  AT  AMHERST,  MASS. 


To  the  Honorable  Board  of  Control. 

Gentlemen  :  —  The  work  carried  on  at  the  experiment 
station  during  the  past  year,  has  been,  as  far  as  practicable,  in 
conformity  with  the  plans  presented  for  your  consideration 
at  the  first  quarterly  meeting  of  the  Board. 

The  farm-house,  originally  designed  for  office  and  working 
rooms,  has  been  changed  into  a  dwelling-house  for  the  farm- 
er of  the  station,  retaining  one  room  for  keeping  the  farm 
records.  The  grounds  around  the  farm  buildings  have  been 
rendered  attractive  by  improvements  in  the  roads  and  other- 
wise. , 

An  experienced  practical  farmer,  for  several  years  previous 
tried  in  the  service  of  the  college,  has  been  engaged  since 
the  first  of  April,  1884,  to  carry  out,  as  directed,  the  prac- 
tical work  in  the  field  and  barn  of  the  station. 

Part  of  the  stables  for  keeping  animals  for  feeding  experi- 
ments, have  been  fitted  up,  at  an  early  date  of  the  season,  to 
meet  the  temporary  requirements  in  that  direction.  Three 
feeding  experiments  —  two  with  milch  cows  and  one  with 
pigs  —  are  described  within  this  report.  Others  are  in  prog- 
ress, and  will  be  reported,  as  soon  as  finished,  in  our  periodi- 
cal bulletins. 

The  work  in  the  field  has  been  in  several  directions,  and 
to  the  full  extent  of  the  present  resources.  The  under- 
drained  plats  described  in  the  previous  report,  have  been 
again  planted  with  corn  without  manuring,  to  prepare  them 
for  special  trials  with  various  manurial  substances,  in  connec- 
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tion  with  a  careful  examination  of  the  drainage  waters  pass- 
ing out. 

Arrangements  have  been  made  to  study  the  effect  of  com- 
mercial fertilizers,  —  compounded  at  the  station,  —  on  the 
quantity  and  the  quality  of  the  crops  grown  by  their  aid,  as 
compared,  in  both  directions,  with  the  growth  of  the  same 
plants  upon  unfertilized  lands  of  a  corresponding  soil.  Four 
standard  grasses,  two  millets  and  one  reputed  variety  of 
corn,  are  included  in  that  trial.  The  mode  of  operation  and 
the  first  year's  results  form  part  of  the  enclosed  report. 

Some  field  observations  have  been  instituted  to  study  the 
specific  action  of  different  forms  of  potassa  —  muriate  and 
sulphate  —  on  the  character  of  the  crops  raised  under  their 
influence.  Besides  various  kinds  of  small  fiiiits,  fruit  trees, 
etc.,  a  prominent  crop,  the  potato,  has  been  selected  for  that 
purpose. 

Six  reputed  forage  crops,  vetch,  serradilla,  white  lupine, 
horse  bean,  common  lucerne,  and  sand  lucerne,  belonging  to 
the  valuable  family  of  farm  plants  of  which  the  clover  is  a  con- 
spicuous representative  —  Leguminosoe  —  have  been  planted 
with  a  view  to  study  their  adaptability  to  our  climate,  and 
eventually  to  incriease  our  chances  for  raising  a  greater  va- 
riety of  nutritious  fodder  for  farm  live  stock. 

Many  of  these  experiments  will  require  years  of  close 
observation  before  reliable  deductions  can  be  safely  drawn 
from  the  results  obtained  from  them,  — features  more  or  less 
common  to  all  field  experiments,  —  a  good  argument  in  favor 
of  an  early  beginning  of  the  work. 

The  products  of  the  garden  and  the  orchard  have  received 
their  share  of  attention.  The  work  undertaken  in  these 
important  branches  of  agricultural  industry  proposes  to  as- 
certain the  quality,  and  the  relative  and  absolute  quantity,  of 
mineral  constituents  of  prominent  fruits  and  garden  crops. 
A  more  reliable  information  in  that  direction  will  secure  for 
us  a  careful  basis  for  special  fertilization,  and  thereby  a  more 
rational  mode  of  their  cultivation.  The  results  presented  in 
this  connection  have  been  greatly  increased  by  a  series  of 
valuable  contributions  of  Prof.  S.  T.  Maynard  :  observations 
in  regard  to  insects  injurious  to  the  apple ;  notes  upon  in- 
sects injurious  to  farm  and  garden  crops ;  on  the  causes  of 
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certain  diseases  of  grasses  ;  observations  regarding  the  vital- 
ity of  tlie  seeds  of  various  weeds ;  vitality  of  seeds  as 
affected  by  age,  and  the  destruction  of  peach  buds  by  cold. 
His  personal  report  forms  the  first  chapter  of  this  report. 

The  various  crops  raised  in  connection  with  the  previously 
enumerated  field  experiments  have,  in  most  instances,  been 
subjected  to  a  chemical  analysis,  for  the  purpose  of  obtain- 
ing additional  information  for  a  judicious  decision  regarding 
their  true  character. 

Experiments  are  under  way  with  ensilaging  fodder  corn 
and  pearl  millet.  A  description  of  the  results  will  be  pub- 
lished as  soon  as  the  silo  shall  be  opened  for  examination. 

The  work  in  the  chemical  labratory  has  been  in  various 
directions,  and  quite  extensive,  considering  circumstances. 
Aside  from  the  numerous  analytical  examinations  in  connec- 
tion with  the  experiments  in  stock-feeding  and  in  the  field,  a 
considerable  number  of  fodder  plants  have  been  chemically 
tested  for  general  information. 

A  large  number  of  agricultural  chemicals  and  other  com- 
mercial manurial  matter,  not  included  in  the  control  of  the 
laws  for  the  sale  of  licensed  fertilizers,  besides  refuse  mate- 
rial from  various  manufacturinsr  industries  throus-hout  the 
State,  have  been  analyzed  at  the  request  of  farmer's  clubs 
and  farmers,  in  most  instances  at  the  special  solicitation  of 
the  officers  of  the  societies. 

Many  analyses  of  milk  have  been  made,  for  the  purpose 
of  studying  the  influence  of  various  kinds  of  feed  on  its 
quality. 

Considerable  attention  has  been  given  to  the  testing  of 
drinkino^  waters  sent  on  from  various  localities  in  the  State. 
The  importance  of  attending  more  systematically,  on  farms, 
to  the  supply  of  a  good  water  for  drinking,  has  been  dis- 
cussed in  a  subsequent  communication. 

The  calls  upon  the  station  for  testing  material  of  various 
descriptions,  and  interesting  to  farmers,  have  been  quite  fre- 
quently beyond  its  temporary  resources,  and  had  to  be 
deferred  at  times,  contrary  to  the  best  interest  of  the  appli- 
cants. 

Arrangements  have  been  perfected  of  late  to'  keep  a  com- 
plete weather  record,  and  to  assist  the  United  States  Signal 
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Service  in  the  dissemination  of  useful  knowledge.  A  set  of 
ordinary  meteorological  instruments,  uniform  with  those  in 
use  at  Washington,  have  been  placed  in  a  suital)ly  con- 
structed and  advantageously  located  little  wooden  structure, 
in  the  vicinity  of  the  farm-house.  As  the  record  kept  dur- 
ing past  years  upon  the  grounds  has  been  incomplete,  for 
want  of  suitable  instruments,  we  have  availed  ourselves  of 
the  kindness  of  Miss  S.  C.  Snell  of  Amherst,  and  insert  a 
copy  of  her  last  year's  weather  record.  In  addition  to  this 
particular  favor  she  has  kindly  consented  to  a  copying  of  the 
entire  elaborated  weather  record  of  her  distinguished  father, 
the  late  Prof.  E.  S.  Snell  of  Amherst,  Mass.,  which  extended 
over  nearly  fifty  years,  and  is  one  of  the  most  valuable 
weather  records  within  the  United  States.  The  copy  of  this 
record  will  be  made  with  particular  reference  to  the  months 
of  April  and  May  and  August  and  September,  to  meet  the 
special  interests  of  the  farmers. 

A  consideration  of  the  a1)ove  enumeration  of  the  work 
undertaken  at  the  station  during  the  past  year,  may  show 
that  it  has  been  the  aim  to  meet,  as  far  as  practicable,  Ihe 
purpose  for  which  this  institution  ha^been  established.  The 
various  directions  in  which  experimental  inquiries,  thus  far, 
have  been  inaugurated,  it  will  be  conceded,  are  of  first  im- 
portance, and  open  an  extensive  field  for  investigation.  Some 
experiments  promise  valuable  results  at  an  early  date,  and 
others  necessitate  years  of  systematic  observation ;  none  of 
them  can  be  neglected  for  any  length  of  time  without  serious 
consquences  to  our  farm  industry.  The  work  thus  far  out- 
lined represents  at  best  but  a  limited  selection  of  subjects, 
reg-ardiuo;  which  better  information  is  essential  for  a  success- 
ful  advancement  of  the  best  interest  of  our  farmers. 

To  carry  on  any  investigation  in  the  field,  the  barn  and 
the  laboratory  requires  time,  skill  and  pecuniary  means.  Ex- 
perience teaches  that  first  expenses  for  inaugurating  a  series 
of  experiments  are  quite  frequently  comparatively  small,  and 
the  necessity  for  skilful  assistants  less  imperative,  than  when 
the  work  becomes  more  intricate  in  its  advance,  and  calls 
for  exceptional  accommodations,  more  complicated  and  ex- 
pensive apparatus,  and  a  more  liberal  supply  of  skilled 
assistance. 


Experiment  Station  Beport.  9 

The  State  experiment  station  furnishes  no  exception  in 
this  direction.  For  over  two  years  the  work  has  been  car- 
ried on  within  the  means  furnished  by  the  State,  without 
incurring  serious  responsibihty  from  a  financial  standpoint. 
The  most  rigid  economy  only  has  enabled  the  managers  to 
meet,  to  some  extent,  the  emergency  of  the  case.  This, 
even,  has  not  been  possible  without  serious  detriment  to  the 
successful  working  of  the  station,  and  thus,  ultimately,  the 
best  interests  of  the  farming  community.  The  requirements 
for  carrying  out  the  present  system  of  management  has  of 
late  reached  a  point  where  more  means  are  indispensable  in 
the  interest  of  success.  A  short  description  of  present  con- 
ditions cannot  fail  to  support  my  previous  statement.  The 
stalls  for  feeding  are  in  some  instances  in  an  unfinished  con- 
dition, and  in  the  majority  of  cases  only  finished  to  serve 
temporary  purposes.  There  are  no  means  to  secure  animals 
most  desirable  for  experiment,  beyond  a  choice  from  the 
limited  stock  of  the  college. 

The  fields  rented  from  the  college  are  onl/properly  treated 
as  far  as  the  experimental  plats  are  concerned ;  the  remain- 
ing larger  portion  of  the  area,  consisting  of  exhausted 
grass  land,  had  to  be  left  in  that  undesirable  condition,  for 
want  of  means  to  render  it  more  productive.  Arrangements 
for  producing  steam,  for  carrying  on  experiments  with  the 
products  of  the  dairy,  and  for  keeping  ice,  are  wanting. 
The  same  is  the  case  with  reference  to  suitable  rooms  for 
experiments  to  study  the  specific  action  of  various  forms  of 
plant  food  under  well  defined  conditions,  for  hot-beds  and 
sheds.  INIany  of  the  farm  tools  have  still  to  be  borrowed  of 
the  college,  nor  has  the  station  thus  far  been  able  to  compen- 
sate the  college  for  the  use  of  house,  barn  and  fields. 

The  chemical  work  called  for  has  long;  out^own  the  re- 
sources  of  the  present  laboratory.  Efficient  chemical  investi- 
gation needs  better  and  more  extensive  rooms,  and  a  larger 
and  more  selected  supply  of  apparatus.  Above  all,  more 
privacy  is  desirable  for  important  chemical  and  other  scien- 
tific work,  than  a  part  of  a  much  frequented  college  building, 
constructed  for  a  different  purpose,  can  furnish.  A  new 
building,  designed  with  a  view  to  meet  the  present  and  still 


10  Experiment  Station  Report. 

gioNving  special  wants  of  the  station  in  the  above-mentioned 
direction,  will  prove  ultimately  the  best  economy. 

The  scientific  assistance  has  thus  far  been  supplied,  in  a 
great  measure,  by  recent  graduates  of  the  college,  at  rates 
insufficient  to  retain  their  services  beyond  a  limited  period 
of  time  ;  a  circumstance  detrimental  to  the  successful  accom- 
plishment of  scientific  work  of  a  more  intricate  character. 
To  give  a  somewhat  more  reasonable  compensation  for  their 
services  would  serve  a  twofold  desirable  purpose;  i.  e., 
secure  good  work  and  prepare  some  graduates  of  our  college 
for  teachers  in  the  higher  branches  of  scientific  and  industrial 
education.  It  needs  no  additional  arguments  to  show  that 
the  kind,  the  character  and  the  extent  of  the  services  which 
this  new  institution  shall  render  to  the  State,  stand  in  a 
direct  relation  to  the  character  and  the  special  scientific 
skill  of  those  charged  with  the  work. 

The  best  use  which  can  be  made  of  the  results  of  a  well- 
conducted  experiment  or  analysis  obtained  in  a  public  insti- 
tution like  the  State  Agricultural  Experiment  Station,  con- 
sists in  placing  them  at  once  in  the  hands  of  those  interested 
in  its  work.  To  meet  this  end  monthly  bulletins,  containing 
short  statements  of  the  work  accomplished,  have  been  sent 
out.  The  special  calls  for  these  publications  increased  rap- 
idly from  three  hundred  to  two  thousand.  Want  of  means 
necessitated  the  discontinuance  of  these  bulletins  since 
November.  There  is  at  present  no  prospect  of  issuing 
new  bulletins  for  several  months  hence,  on  account  of  the 
low  state  of  finances.  The  work  in  barn  and  laboratories 
continues  from  day  to  day,  and  the  results  are  allowed  to 
accumulate  without  serving  their  principal  purpose. 

The  activity  of  the  station  has  not  infrequently,  for  this 
reason,  been  exposed  to  an  undeserved  unfavorable  criti- 
cism. More  facts  of  a  similar  character  might  be  presented, 
if  needed,  to  justify  the  request  to  ask  for  better  working 
rooms,  better  apparatus  and  a  more  liberal  appropriation  of 
money,  to  meet  the  united  call  of  the  working  farmers  of 
the  State. 

Other  States,  with  less  agricultural  interests  at  stake,  have 
appropriated  of  late  more  than  twice  the  sum  for  their  exper- 
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iment  stations  than  we  receive  at  present,  with  a  larger  field 
of  investigation  assigned  by  our  State  laws. 

In  concluding  my  report,  it  gives  me  pleasure  to  express 
my  sincere  thanks  for  the  kind  consideration  I  have  enjoyed 
from  you  during  the  past  year,  in  the  management  of  my 
charge. 

I  am,  very  respectfully, 

C.   A.    GOESSMANN, 

Director  of  the  State  Experiment  Station 
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COMMUNICATION  FROM  PEOF.  S.  T. 
MAYNARD. 


1.     Observations   m   Regard  to  Insects   Injurious  to 

THE  Apple. 

In  the  growth  of  all  kinds  of  farm  or  garden  crops,  the 
farmer  and  gardener  find  themselves  forced  to  wage  constant 
warfare  with  insects  or  parasitic  plant  life.  In  this  paper 
we  give  the  results  of  a  few  observations  in  regard  to  the 
plmn  weevil  or  curculio  ( Conotrachelus  nenuphar) ,  as  affect- 
ing the  apple  crop,  compared  also  with  the  codling  moth 
and  the  apple  maggot. 

It  has  often  been  noticed,  early  in  the  summer,  that  apples 
nearly  all  fall  from  the  trees  when  quite  small.  This  was 
especially  the  case  during  the  past  season,  and  a  careful  in- 
vestigation w^as  made  to  ascertain  the  cause.  A  tree  of  the 
variety  known  as  the  Westfield  Seek-no-further,  which  blos- 
somed very  abundantly  and  set  an  unusually  large  crop  of 
fruit,  was  selected.  When  from  one-half  to  one  inch  in 
diameter,  the  fruit  began  to  drop  in  large  numbers,  so  that 
not  enough  was  left  on  the  tree  for  one-half  a  crop.  A  large 
quantity  of  these  were  collected  and  examined,  and  out  ot 
eight  hundred  it  was  found  that  all  but  three  were  punctured 
by  the  plum  curculio,  leaving  its  peculiar  crescent-shaped 
mark,  and  in  every  puncture  was  found  an  ^^^  or  smaP 
larva.  The  worms  commonly  found  in  the  apple  at  this  time, 
have  generally  been  supposed  to  be  the  larvee  of  the  codling 
moth  {Carpocapsa pomonelJa) ,  yet  in  the  number  examined 
only  four  or  five  of  the  larvas  of  the  latter  were  found. 

The  remedies  which  have  been  successfully  employed  to 
prevent  the  injury  of  the  plum  crop  by  these  larvss  are  two ; 
2.  e.,  (1)  that  of  jarring  the  trees  and  catching  the  insects 
and  afiected  fruit  in  a  sheet  stretched  on  a  frame  or  spread 
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on  the  ground,  and  destroying  them  ;  and  (2)  that  of  plant- 
ing the  trees  in  limits  of  poultry  yards.  The  first  remedy 
cannot  be  applied  to  the  apple  tree  on  account  of  its  size. 
The  second  has  proved  successful  in  saving  the  plum  crop, 
and  would  undoubtedly  be  as  successful  with  the  apple  ;  but 
the  fowls  should  be  numerous  enough  to  not  only  catch  the 
insects  when  they  come  from  the  ground,  but  also  to  let  none 
of  the  larvaB  escape  when  they  come  from  the  fallen  fruit  to 
go  into  the  ground.  Perhaps  a  more  sure  preventive  would 
be,  in  addition  to  the  above,  to  have  the  fruit  destroyed  by 
pasturing  swine  in  the  orchard  in  sufficient  numbers  to  eat 
all  of  the  fruit  as  soon  as  it  drops. 

The  apple  crop  is  also  very  much  injured  by  the  larvae  of 
the  codling  moth,  mentioned  above,  which  has  been  common 
for  a  long  time,  and  the  apple  maggot  (  Tripeta  pomonella) , 
which  has  only  done  serious  damage  within  the  past  five 
years.  The  latter  injures  the  fruit  by  making  burrows  in 
the  flesh,  many  larvae  or  maggots  often  working  in  the  same 
apple.  The  eggs  are  laid  by  a  small  fly,  —  somewhat  resem- 
bling the  common  house-fly,  but  not  more  than  one-half  its 
size,  — through  a  small  opening  in  the  skin  of  the  apple  made 
with  its  ovipositor.  It  shows  especial  liking  for  the  thin- 
skinned,  mild,  sub-acid  or  sweet  summer  or  autumn  varieties, 
but  also  attacks  some  winter  varieties.  Its  ravages  have 
become  so  extensive  in  some  localities  that  prompt  measures 
must  be  taken  for  its  extermination,  or  it  may  work  the  total 
destruction  of  the  apple  crop. 

The  practice  of  pasturing  swine  in  the  summer  is  being 
recommended  and  practised  by  many  of  our  leading  farmers 
and  stock-breeders,  and  the  orchardist  must  combine  to  a 
certain  extent  this  branch  of  business  with  his  own  if  he 
would  be  successful,  for  the  destruction  of  the  fruit  as  it  falls 
from  the  tree  is  the  only  safe  and  swe  remedy  now  known 
to  prevent  injury  by  these  three  insects. 
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2.     Notes  upon  Insects  Injurious  to  Farm  and  Gar- 
den Crops. 

In  the  First  Annual  Report  of  the  station  is  to  be  found  a 
statement  of  experiments  made  to  ascertain  the  best  means 
of  destroying  the  many  insects  that  make  havoc  among  the 
crops  of  the  farm  and  garden.  Some  of  the  experiments 
gave  satisfactory  results,  and  extended  preparations  are  being 
made  to  learn  more  of  the  more  hirmless  materials  that  may 
be  used  as  insecticides.  As  the  results  cannot  be  presented 
to  the  public  in  time  to  be  of  use  the  early  part  of  this  sea- 
son, we  give  a  brief  statement  of  the  remedies  thus  far  found 
to  be  the  most  successful. 

Cahharje  Flea. — The  first  insect  of  importance  that  ap- 
pears is  the  small  black  flea  or  jumping  beetle  that  attacks 
the  cabbage,  radish,  turnip,  etc.  Dusting  with  paris  green 
mixed  with  one  hundred  times  its  weight  of  plaster  has 
proved  an  eflectual  remedy.  This  must  be  done  when  the 
plants  are  wet,  and  after  every  rain. 

Out-worin. — The  cut-worm,  of  w^hich  there  are  several 
species,  including  the  army  worm,  works  only  during  the 
night,  and  may  be  destroyed  by  the  same  remedy  as  the 
above.  We  would  advise  a  trial  of  pyrethrum  powder 
mixed  with  five  times  its  bulk  of  plaster  as  being  more  safe, 
although  we  have  no  positive  proof  that  it  will  be  efiectual. 

Striped  Squash-Bug.  —  The  striped  squash-bug,  which  has 
been  so  abundant  for  the  past  two  seasons,  is  best  kept  in 
check  by  the  use  of  plaster  and  paris  green.  For  the  fam- 
ily garden  the  safest  and  most  satisfactory  way  to  overcome 
them  is  to  make  a  bottomless  box  twelve  inches  square  and 
six  or  eight  inches  deep,  and  cover  it  with  mosquito  netting. 
One  of  these  boxes  placed  over  each  hill  until  the  plants 
have  become  tough  and  hard,  is  a  sure  protection. 

The  Potato  Beetle.  —  The  potato  beetle  has  evidently  be- 
come a  permanent  resident  among  us.  Paris  green  extended 
with  plaster,  flour  or  water,  is  the  only  cheap  and  easily 
applied  remedy  known  at  present ;  but  great  care  must  be 
exercised  in  its  use,  and  especially  in  the  place  where  the 
package  is  kept,  that  it  may  not  get  upon  the  food  of  ani- 
mals. 
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Cabbage  Worm. — The  cabbage  worm,  the  larva  of  the 
common  white  ])utterfly,  may  be  easily  destroyed  in  several 
ways.  That  of  hand-picking,  if  begun  before  the  first  brood 
has  passed  into  its  perfect  state,  is  effectual.  We  have  also 
found  that  pyrethrum  powder  mixed  with  five  times  its  bulk 
of  plaster,  and  dusted  into  the  centre  of  the  leaves  with  sul- 
phur bellows,  is  certain  destruction  to  every  one  of  them. 
The  application  of  insecticides  in  liquids  to  the  cabbage  has 
not  been  satisfactory,  on  account  of  the  peculiar  structure  of 
the  leaf  surface,  which  allows  the  water  to  roll  off  in  drops, 
and  not  adhere  to  any  part  of  it.  Paris  green  is  unsafe  to  use 
after  the  leaves  have  become  over  four  inches  in  diameter. 

Currant  Worm  —  The  currant  worm  should  be  destroyed 
while  small,  with  the  dust  of  hellebore  or  pyrethrum.  The 
latter  being  perfectly  harmless  is  to  be  more  highly  recom- 
mended. 

Plum  Weevil.  — There  are  two  certain  methods  of  captur- 
ing the  plum  weevil ;  the  first  by  jarring  the  tree  early  in 
the  morning  and  catching  them  upon  sheets  stretched  below 
upon  a  frame  or  upon  the  ground,  and  the  second  by  placing 
chicken  coops  under  the  trees.  The  former  method  must  be 
attended  to  regularly  every  morning  for  three  weeks  after 
the  plums  have  set ;  and  in  the  latter  case,  if  the  number  of 
trees  is  large,  a  large  flock  of  chickens  will  be  required  to 
make  that  remedy  effectual. 

Codling  Moth.  — No  positive  remedy  against  the  ravages 
of  this  insect  has  as  yet  been  found.  It  is  claimed  that  paris 
green  sprayed  over  the  tree  in  water  is  effectual ;  but  should 
it  prove  so,  it  is  far  too  dangerous  a  remedy  to  apply  where 
grass  or  other  crops  are  growing  under  them. 

Apple  and  Peach  Boi  er.  —  For  the  destruction  of  these 
two  insects  no  sure  remedy  has  been  found,  except  the  knife. 
It  is  probable  that  covering  the  trunk  of  the  tree  near  the 
ground  with  the  ink  or  tar  used  to  catch  the  moths  of  the 
canker  worm,  or  wrapping  around  the  trunk  bands  of  tarred 
paper,  would  assist  in  keeping  them  away. 

The  Rose  Bug.  —  The  rose  bug  has  thus  far  been  the  most 
difficult  to  overcome  of  the  whole  tribe  of  injurious  insects, 
and  we  can  recommend  no  remedy  with  a  great  degree  of 
confidence,  but  would  advise  the  trial  of  the  fumes  of  gas  tar 
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held  under  the  vines  a  short  time  every  evening  while  the 
grapes  are  forming.  It  is  certainly  offensive  to  them,  and  if 
used  carefully  need  not  injure  the  plant. 

Rose  Slugs.  —  This  insect  is  easily  destroyed  by  spraying 
with  water  and  pyrethrum,  at  a  rate  of  one  tablespoonful  of 
the  latter  to  a  pailful  of  the  former. 

Letters.  —  Several  letters  have  been  received  asking  for 
information  in  regard  to  insects  and  fungus  injurious  to 
plants,  which  have  been  answered  by  letter,  and  for  general 
information  we  insert  the  answers  of  a  few  of  them. 

Letter  No.  1,  containing  shoots  of  the  apple  tree  covered 
with  a  coatino;  of  black  masses  containinoj  some  fung-us 
growth.  These  black  masses  are  the  result  of  dust  adhering 
to  the  shoots  made  sticky  by  the  exudations  of  the  common 
apple  aphis  or  plant  louse,  which  were  unusually  abundant 
the  past  two  seasons  and  caused  great  injury  to  young  trees. 
The  remedy  is  to  syringe  with  strong  soapsuds,  or  with  a 
tablespoonful  of  pyrethrum  in  a  pail  of  water. 

Letter  No.  2,  containing  twigs  of  the  peach  tree  in  which 
were  found  a  double  row  of  the  es^<i:s  of  the  tree  cricket 

DO 

( Oecanfhus  viveus).  This  insect  lays  its  eggs  more  com- 
monly in  the  branches  of  the  raspberry  and  blackberry,  but 
in  some  cases  in  those  of  the  peach  and  plum.  The  larvas, 
after  hatching,  leave  the  twigs  and  for  a  time  feed  upon  plant 
lice,  and  later  in  the  season  upon  succulent  ripe  fruits.  The 
tree  cricket  is  light  green  in  color,  and  when  full  grown  is 
about  three-fourths  of  an  inch  long,  and  lays  its  eggs  in 
autumn  in  the  centre  of  the  shoots  in  long  lines,  as  men- 
tioned above. 

3.     On  the  Causes  of  Certain  Diseases  of  Grasses. 

June  Grass  and  White  Top. — To  this  grass,  on  account 
of  the  many  inflorescences  that  fail  to  mature  and  turn  white, 
is  often  given  the  name  of  wJiite  top,  and  the  question  is 
often  asked,  "  What  is  the  cause  of  this  condition?"  Upon 
careful  investigation  it  has  been  found  that  this  condition  is 
most  prevalent  upon  land  exhausted  by  long  cropping,  or 
where  the  roots  have  been  much  injured  by  the  larvte  of  the 
June  bug  or  May  beetle.  The  turning  of  the  top  to  a  white 
color  is  due  to  the  destruction  of  the  culm  or  stalk,  just  above 
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the  last  leaf,  by  a  fungus  growth.  Upon  rich  land,  and  where 
there  are  few  insect  larvse  working  at  the  roots,  there  is  little 
or  none  of  this  white  top,  and  we  are  led  to  reason  that  the 
fungus  does  not  attack  the  stem  of  the  grass  until  the  cells 
have  become  weakened  in  some  way. 

4.     Obsekvations  Regarding  the  Vitality  of  the  Seed 
OF  Various  Weeds. 

The  several  subjects  submitted  to  me  for  answers  by  the 
Board  of  Control  have  been  carefully  investigated,  and  I  am 
able  to  make  the  following  report :  — 

1.  How  is  the  vitality  of  the  seeds  of  our  most  common 
weeds,  such  as  dock,  sorrel,  chickweed,  shepherd's  purse, 
white  daisy,  etc.,  affected  by  the  action  of  the  digestive  or- 
gans of  animals  ? 

Ansioer.  Seeds  of  the  dock,  sorrel,  daisy  and  shepherd's 
purse  were  fed  to  a  horse  and  the  refuse  collected.  Upon 
careful  examination  it  was  found  that  the  seeds,  unless 
crushed,  were  uninjured,  and  germinated  readily  when  placed 
in  soil,  under  proper  conditions  of  heat  and  moisture.  The 
experiment  was  repeated  several  times  with  the  same  result. 

2.  How  is  the  vitality  of  the  common  weed  seeds,  like  the 
above,  affected  by  the  action  of  the  compost  heap? 

Answer.  Having  settled  the  point  that  weed  seeds  are 
not  destroyed  by  the  action  of  the  digestive  organs  of  ani- 
mals, it  becomes  important  to  know  how  their  vitality  may 
be  destroyed ;  for  while  the  thorough  farmer  should  never 
allow  weeds  to  mature  their  seeds  on  his  farm,  there  are 
many  instances  where  it  becomes  necessary  to  provide  some 
means  by  which  chance  seeds  may  be  destroyed.  A  series 
of  experiments  were  carried  out,  the  result  of  which  is,  that 
seeds  are  destroyed  if  exposed  to  a  temperature  of  from  90'^ 
to  110°  F.  for  from  five  to  seven  days  in  a  moist  compost 
heap.  In  a  dry  compost  heap,  where  the  temperature  runs 
as  high  as  the  above,  the  seeds  were  found  but  little  injured. 
The  tests  were  applied  only  to  the  above-named  seeds  ;  but 
it  is  probable  that  the  results  would  be  the  same  upon  others, 
as  these  are  among  the  seeds  of  the  greatest  vitality.  The 
efficiency  of  this  mode  of  destruction  depends  upon  the  main- 
tenance   of  a   continued  high  temperature   and    moisture, 


18  Experiment  Station  Beport. 

which  will  cause  the  seeds  to  either  germinate  and  tjien  de- 
cay, or  to  decay  before  germinating.  The  amount  of  moist- 
ure can  be  easily  regulated,  and  by  properly  working  over 
any  pile  of  compost  containing  a  large  amount  of  organic 
matter,  the  required  amount  of  heat  may  be  obtained. 
From  the  above  experiments  it  would  seem  doubtful  if  the 
practice  of  keeping  swine  upon  manure  piles,  to  cause  slow 
decomposition,  is  the  best  for  manure  containing  weed  seeds. 
It  is  also  doubtful  if  the  seeds  of  weeds,  often  put  into  the 
pens  where  pigs  are  kept,  will  be  destroyed  by  the  action  of 
the  little  heat  there  generated.  It  would  probably  be  safer, 
in  both  of  the  above  cases,  to  compost  the  manure  in  large 
piles  before  using  it  upon  the  land. 

3.  At  what  stage  of  blooming  are  the  seeds  of  the  white 
daisy  (  Leucanthemum  vulgaj'e)  matured  enough  to  germinate  ? 

Answer,  This  weed  has  become  so  abundant  in  the  grass 
land  of  some  sections  of  the  State  that  it  must  be  cut  with 
the  grass,  and  it  becomes  important  to  know  if  it  can  be  cut 
with  the  grass  before  the  seeds  mature.  After  a  series  of 
careful  examinations  it  has  been  decided  that  when  the  jflower 
first  reaches  its  fall  expansion  few  or  no  seeds  are  mature 
enough  to  germinate,  but  that  it  requires  only  a  few  days 
for  these  seeds  to  mature  to  full  ripeness. 

In  view  of  these  facts  it  would  not  seem  safe  for  the 
farmer  to  depend  wholly  upon  the  early  stage  of  cutting, 
but  to  afterwards  compost  all  manures  made  from  fodder 
containing  weed  seeds  of  any  kind. 

5.     Vitality  of  Seeds  as  Affected  by  Age. 

The  question  of  the  vitality  of  seeds  as  affected  by  age,  is 
one  of  great  importance  to  every  cultivator  of  the  soil,  and 
while  our  experiments  are  far  from  being  complete,  as  f:ir  as 
the  number  of  varieties  are  concerned,  yet  we  give  the  re- 
sults, hoping  at  some  future  time  to  extend  the  tests  to  other 
varieties  of  seeds  and  perhaps  to  those  of  greater  age. 

The  temperature,  moisture  and  other  conditions,  during 
these  tests,  were  made  very  nearly  that  required  for  the  best 
growth  of  each  kind,  and  duplicate  tests  were  made,  in  all 
cases,  to  insure  accuracy. 

For  each  test  ten  seeds  were  taken,  and  the  results  are 
given  below :  — 
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Collection  No.  1. 

(Put  up  by  Wm,  Lyman,  Leverett,  Mass.,  iu  1868.) 


No.  of  Seeds 
Germinating 


No.  Days  be- 
fore First  Seed 
Started. 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


Pop-corn,     .... 
Yellow  Field  Pumpkin, 
Tomato,        .... 
White  Spine  Cucumber, 
Boston  Marrow  Squash, 
Sto weirs  Evergreen  Corn, . 
Pepper,        .... 
Mountain-Sweet  Watermelon, 
Ox-heart  Cabbage, 
Giant  White  Celery,    . 
Large  Red  Wethersfield  Onion, 

Sage, 

Early  Horn  Carrot, 
White  Flat  Turnip,      . 
Drumhead  Lettuce, 
Early  Scarlet  Radish,  . 
Early  Turnip  Beet, 
Large  Dutch  Parsnip, . 
Dan  O'Rouke  Pea, 


20 
20 
20 
20 
20 
20 
2 
20 
20 
20 
20 
20 
20 
14 
20 
20 
16 
20 
20 


Collection  No.  2. 

(Collected  by  Student,  from  1868  to  1872.) 


1 

Com'n  Golden  Rod  (Solidago  Nemoralis), 

20 

2 

Co m'n  Golden  Rod  (Solidago  Lanceolata), 

- 

20 

3 

Com'n  Golden  Rod  (Solidago  Canadense), 

- 

20 

4 

Com'n  Plantain  (Plantago  Majoi 

•),     .        . 

- 

20 

5 

Apple, 

- 

20 

6 

Quince, 

_ 

20 

7 

White  Birch, 

_ 

20 

8 

Citron  Melon, 

_ 

20 

9 

Musk  JMelon, 

3 

12 

10 

Cucumber,  . 

_ 

20 

11 

Hubbard  Squash, 

6 

10 

12 

Broom  Corn, 

- 

20 

13 

Thoroughwort,     . 

— 

20 

14 

Common  Milkweed,    . 

_ 

20 

15 

Fire-weed,   . 

_ 

20 

16 

Beggar's  Tick, 

_ 

20 

17 

Butter-weed, 

_ 

20 

18 

Stag-horn  Sumac, 

- 

20 

19 

Evening  Primrose, 

- 

20 

20 

Cone  Flower, 

_ 

20 

21 

Tobacco,  Connecticut  Seed- 

leaf, 

- 

20 

22 

Sweet  Brier, 

— 

20 

23 

Pigweed, 

- 

20 

24 

Curled  Dock, 

- 

20 

25 

Smartweed, . 

- 

20 

26 

Sunflower,   .... 

. 

20 

27 

Rhubarb,      . 

— 

20 

20 
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Collection  No.  3. 

(Collected  by  8tudert«  In  1878.) 


No.  of  Seeds 

No.  Days  be- 
fore First  Seed 

Germinating. 

Started. 

1 

White  Tazelbe  Wheat,        .... 

_ 

20 

2 

Arnouth  Spring  Wheat, 

- 

20 

3 

Black  Swedish  Oat, 

— 

20 

4 

Somerset  Oat, 

_ 

20 

5 

Schonen  White  Oat,     . 

- 

20 

6 

Excelsior  Oat, 

_ 

20 

7 

Probstier  Barley, 

_ 

20 

8 

Saxonian  Barley, 

_ 

20 

.9 

Red  Clover, 

10 

4 

10 

Yellow  Clover,    . 

10 

4 

11 

Alfalfa  Clover,     . 

10 

4 

12 

Alsike  Clover, 

2 

6 

13 

Bokhara  Clover, 

5 

4 

1-1 

White  Clover, 

6 

4 

15 

Lucerne, 

10 

4 

16 

Winter  Rape, 

10 

3 

17 

Summer  Rape,     . 

10 

3 

18 

Desmodium, 

— 

20 

19 

Teasels, 

- 

20 

20 

Feno^reek,    . 

10 

3 

21 

Vetch 

5 

10 

22 

Lentile, 

- 

20 

23 

Blue  Lupine, 

3 

6 

24 

White  Lupine,     . 

10 

6 

25 

Carter's  Imperial  Pea, 

- 

20 

26 

Nohoot  Pea, 

~ 

20 

Collection  No.  4. 

(Seed  taken  from  a  German  Collection  made  In  1878.) 


1 

Trifolium  Pratense, 

5 

7 

2 

Trifoliura  Hybiidum, 

4 

< 

3 

Festuca  Ovina  (Sheep  Fescue),  . 

2 

12 

4 

Festuca  Pratensis  (Meadow  Fescue), 

9 

12 

5 

Festuca  Duriuscula  (Hard  Fescue),   . 

- 

- 

6 

Lolium  Perenne  (Perennial  Rye-grass),     . 

3 

12 

7 

Lolium  Italicum  (Annual  Rye-grass), 

8 

12 

8 

Poa  Pratensis  (June-grass), 

- 

20 

9 

Poa  Nemoralis  (Wood  Meadow-grass),     . 

- 

20 

10 

Dactylls  Glomerata  (Orchard-grass), 

- 

20 

11 

Agrostis  Vulgaris  (Red  Top),    . 

- 

20 

12 

Agrostis  Stotonifera  (Creeping  Bent-grass), 

10 

16 

13 

Authoxanthura-  Oderatura,  .... 

5 

14 

14 

Alopecurus  Pratensis  (Meadow  Foxtail),  . 

- 

20 

15 

Phleum  Pratense  (Timothy  Hay), 

8 

12 

16 

Aira  Flexuosa  (Hair-grass), 

- 

20 

17 

Medicago  Sativa  (Lucerne), 

10 

5 
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Collection  No.  5. 

(Seeds  put  up  by  J.  M.  Thorburn  St  Co.,  1883.) 


No.  of  Seeds 
Germinating. 


No.  Days  be- 
fore First  Seed 
Started, 


9 
10 
11 
12 
13 
14 
15 
16 

17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


Festuca  Ovina  (Sheep's  Fescue), 
Festuca  Elatior  (Meadow  Fescue),    . 
Festuca  Rubra  (Red  Fescue), 
Festuca  Dui-iuscula  (Hard  Fescue-grass), 
Poa  Pratensis  (June-grass), 
Agrostis  Vulgaris  (Red-Top  grass),  . 
Agrostis  Stotonifera  (Creeping  Bent-grass) 
Bronus  Mollis  (Soft  Chess-grass), 
Lolium  Perenne  (Pei-ennial  Rye-grass), 
Lolinra  Italicum  (Annual  Rye-grass), 
Alopecurus  Pratensis  (Meadow  Foxtail), 
Aira  Flexuosa  (Hair-grass), 
A  vena  Elatior  (Oat-grass), 
Avena  Flavescens  (Yellow  Oat-grass), 
Dactylis  Glomerata  (Orchard-grass), 
Authoxanthum  Oderatum  (Sweet  Vernal 

grass,        .        .        . 
Phleum  Pratense  (Timothy-grass),    . 
Panicum  Germanicum  (Hungarian  Millet), 
Phalaris  Arundinancea  (Blue  Joint-grass), 
Holcus  Lanatus  (Soft  Grass), 
Cynosurus  Cristatus  (Crested  Dogtail), 
Reana  Luxurieus, 
Bermuda  Grass,  . 
White  Clover,      . 
Red  Clover, . 
Crimson  Clover, . 
Alsike  Clover, 
Alfalfli  Clover,     . 
Yellow  Clover,    . 
Bokhara  Clover,  . 
White  Lupine, 
Blue  Lupine, 
Yellow  Lupine,   . 
Vetch,  .... 
Horse  Bean, 
Spurry, 


5 

10 

2 

4 


4 

10 

6 


6 
6 

10 


10 
10 
10 
10 
10 
10 
10 
10 
5 
6 

10 

10 

4 


20 
9 
9 
9 

10 


9 

10 
9 

10 
9 
9 
9 
9 

10 


It  will  be  seen  that  those  varieties  which,  as  a  rule,  are 
most  hardy  and  productive,  and  consequently  most  generally 
planted,  have  generally  retained  their  vitality  the  longest. 
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6.     The  Destruction  of  Peach  Buds  by  Cold. 

In  New  England  one  of  the  greatest  obstacles  met  with  in 
the  cultivation  of  the  peach  is  the  destruction  of  the  fruit 
buds  by  cold. 

Many  theories  have  been  advanced  to  account  for  this 
injury,  and  in  order  to  obtain  definite  knowledge  of  the  con- 
dition of  the  buds  during  the  season  when  the  injury  takes 
place,  examinations  were  made  at  intervals  of  from  three  to 
five  days  from  November  15th  to  the  time  of  their  destruction. 
At  the  beginning  of  the  examinations,  the  buds  were  all 
found  to  be  in  a  fully  matured  condition  and  the  bud  scales 
very  closely  united,  making  the  bud  firm  and  compact.  This 
condition  continued  until  after  the  warm  days  of  the  last  of 
November. 

December  6th  the  buds  scales  were  found  to  have  loosened 
and  the  stamens  and  pistils  to  have  increased  very  much  in 
size.  December  16th  some  buds  were  found  to  have  been 
destroyed  altogether.  The  temperature  at  this  time  had 
only  reached  18°  above  zero.  Most  of  the  buds,  however, 
only  indicated  an  advanced  stage  of  growth;  in  a  few 
instances,  the  rudimental  petals  began  to  take  on  some  color. 

Upon  examination  after  the  severe  cold  of  December  19th 
and  20th,  every  bud  examined,  whether  growing  upon  high 
or  low  land,  or  with  a  northern  or  southern  exposure,  was 
found  to  be  destroyed. 

The  facts  brought  out  by  the  above  examination,  were  as 
follows  :  that  the  buds  were  started  into  growth  by  the  warm 
days  of  the  last  of  November  and  the  first  of  December ; 
that  in  this  condition  some  of  them  were  destroyed  at  a 
temperature  of  18°  above  zero  ;  and  that  all  were  destroyed 
when  the  temperature  reached  10°  below  zero. 

What  would  have  been  the  effect  of  this  amount  of  cold 
upon  buds  in  a  less  advanced  state  of  growth,  cannot  be 
determined  until  we  have  a  season  less  favorable  for  their 
development. 
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ON  FEEDING  EXPEEIMENTS. 


C.  A.  GOESSMANN. 


Careful  investigations  in  stock-feeding  have  taught  us  les- 
sons similar  to  those  we  have  learned  to  appreciate  in  feed- 
ing plants,  or  in  the  cultivation  and  the  production  of  farm 
crops.  All  our  form  plants  need  nitrogen,  phosphoric  and 
sulphuric  acids,  potassa,  soda,  lime,  magnesia  and  iron ;  yet 
not  two  species  of  plants  have  been  found,  which  need  the 
same  quantity  of  these  substances,  during  their  entire  period 
of  life,  nor  at  any  stage  of  their  growth.  No  one  of  the 
above-stated  essential  mineral  constituents  of  plants  can  re- 
place another  one  to  any  extent  without  altering  the  charac- 
ter of  the  plant,  or  even  endangering  its  life.  Potassa 
cannot  take  the  place  of  lime,  nor  phosphoric  acid  that  of 
sulphuric  acid.  When  lime  is  needed,  a  shovelful  of  that 
substance  is  worth  more  than  any  quantity  of  the  many  times 
more  expensive  potassa.  That  particular  mineral  element 
which  supplies  an  actual  want  of  the  soil  is,  for  this  reason, 
from  a  physiological  standpoint,  considered  the  most  impor- 
tant one  for  the  production  of  the  plant ;  for  without  it  the 
remaining  essential  mineral  constituents  of  plants,  whatever 
their  quantity  may  be,  cannot  make  them  grow. 

In  regard  to  the  growth  and  the  support  of  our  farm  live 
stock,  similar  relations  have  been  noticed.  Actual  feeding 
experiments  have  shown  that  three  groups  of  plant  con- 
stituents (nitrogenous,  non-nitrogenous,  and  mineral  con- 
stituents) are  required  to  sustain  successfully  animal  life. 
No  one  or  two  of  them,  alone,  can  support  it  for  any  length 
of  time.  In  case  the  food  does  not  contain  digestible  non- 
nitrogenous  substances,  the  fat  and  a  part  of  the  muscles  of 
the  animal  on  trial  will  be  consumed  in  the  support  of  respi- 
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ration  before  its  life  terminates.  In  case  nitrogenous  con- 
stituents are  excluded,  the  formation  of  new  blood  and  flesh 
from  the  food  consumed  ceases,  for  the  animal  system  is  not 
capable  of  producing  their  principal  constituents  from  any- 
thing else  than  the  nitrogenous  constituents  of  the  plants. 

Herbivorous  animals  receive  these  substances  directly  from 
the  plants ;  carnivorous  animals  indirectly,  by  feeding  on 
herbivorous  animals.  We  feed,  at  present,  our  farm  stock 
too  frequently  without  a  due  consideration  of  the  general 
natural  law  of  nutrition ;  to  deal  out  our  fodder  crops  only 
with  mere  reference  to  name,  instead  of  making  ourselves 
more  familiar  with  their  composition  and  their  particular 
quality,  deprives  us  even  of  the  chance  of  drawing  an  intel- 
ligent conclusion  from  our  present  system  of  feeding. 

To  compound  the  animal  diet  with  reference  to  the  par- 
ticular organization  of  the  animal^  its  age  and  its  functions^ 
is  of  no  more  importance  than  to  select  the  fodder  substances 
with  reference  to  its  special  wants,  as  far  as  the  absolute  and 
relative  quantity  of  the  three  essential  groups  of  food  constit- 
uents are  concerned. 

The  peculiar  character  of  our  home-raised  fodder  articles 
is  apt  to  conceal  their  special  deficiency  for  the  various  pur- 
poses they  are  used  for  in  a  general  farm  management. 
They  all  contain  the  three  essential  food  constituents,  yet  in 
widely  varying  proportions,  and  they  ought,  therefore,  to  be 
supplemented  in  difierent  directions,  to  secure  their  full 
economical  value.  To  resort  to  more  or  less  of  the  same 
fodder  article  to  meet  the  special  wants,  may  meet  the  case 
as  far  as  an  efficient  support  of  the  animal  is  concerned,  yet 
it  can  only  in  exceptional  cases  be  considered  good  economy. 

To  satisfy  the  craving  of  the  stomach  and  to  feed  a  nutri- 
tious food  are  both  requirements  of  a  healthy  animal  diet, 
which,  each  in  their  own  way,  may  be  complied  with.  The 
commercial  fodder  substances,  as  oil-cakes,  meal  refuse, 
brans  and  our  steadily  increasing  supply  of  refuse  material 
from  breweries,  starch  works,  glucose  factories,  etc.,  are  ad- 
mirably fitted  to  supplement  our  farm  resources  for  stock- 
feeding  ;  they  can  serve  in  regard  to  animal  growth,  and 
support,  in  a  similar  way  as  the  commercial  fertilizer  in  the 
growth  of  farm  crops,  by  supplementing  our  home  resources. 
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To  feed  an  excess  of  fodder  materials,  as  roots  and  potatoes, 
which  contain  a  large  proportion  of  non-nitrogenous  sub- 
stances, as  starch,  sugar,  digestible  cellular  substance,  etc., 
means  direct  waste  ;  for  they  are  ejected  by  the  animal,  and 
do  not  materially  benefit  the  manure  heap.  In  case  of  an 
excessive  consumption  of  nitrogenous  constituents,  a  part  of 
the  expense  is  saved  in  an  increased  value  of  the  manure, 
yet  scarcely  enough  to  recommend  that  practice  beyond  mere 
exceptional  cases.  The  aim,  therefore,  of  an  economical 
stock-feeding  must  be  to  compound  our  various  fodder  mate- 
rials in  such  a  manner  that  the  largest  quantity  of  each  of 
the  three  groups  of  fodder  substances  which  the  animal  is 
capable  to  assimilate,  should  be  contained  in  its  daily  diet  to 
meet  the  purpose  for  which  it  is  kept. 

To  compound  the  fodder  rations  of  our  farm  stock  with 
reference  to  the  special  wants  of  each  class  of  them,  is  an 
essential  requirement  for  a  satisfactory  performance  of  their 
functions  ;  to  supply  these  wants  in  an  economical  way  con- 
trols the  financial  success  of  the  industry. 

The  problem  is  an  intricate  one ;  years  of  careful  experi- 
menting were  required  to  accumulate  observations  sufficient 
in  number  and  in  quality,  to  impart  to  the  conclusion  arrived 
at  the  claim  of  being  worthy  of  a  serious  consideration. 
The  first  attempt  to  lay  down  rules  for  compounding  the 
fodder  rations  of  all  kinds  of  farm  stock  on  rational  scientific 
principles,  was  made  by  Dr.  Grouven,  director  of  the  Agri- 
cultural Experiment  Station  at  Salzmiinden,  Germany,  1858- 
1864.  He  began  his  work  with  a  critical  compilation  of 
feeding  experiments  made  by  competent  parties,  some  ninety 
in  number,  his  own  extensive  experiments  included.  Pie 
ascertained  in  each  case  the  amount  of  each  fodder  substance 
consumed  per  day  during  each  experiment ;  and  calculated 
subsequently,  from  their  analyses,  the  character  and  the 
amount  of  the  daily  fodder  rations. 

By  this  operation  he  learned  the  exact  amount  of  nitrog- 
enous, non-nitrogenous  and  mineral  substances  digested  per 
day,  under  definite  circumstances,  by  each  class  of  farm  ani- 
mals. The  amount  of  fat  which  had  been  fed  in  the  fodder 
substances  was  separately  recorded,  on  account  of  its  excep- 
tionally high  feeding  value,  as  a  heat-producing  material. 
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The  results  of  his  calculations  were  repeatedly  tried  by  actual 
feeding  experiments,  to  test  the  correctness  of  his  conclu- 
sions. The  main  object  of  Grouven's  work  consisted  in 
bringing  the  results  of  more  than  twenty  years'  careful  in- 
vestigations within  the  reach  oi  the  practical  farmer.  In 
presenting  his  fodder  standards  to  them,  he  recognized  the 
natural  imperfections  of  a  first  effort,  More  than  twenty 
years  additional  experience  in  leading  European  agricultural 
experiment  stations  has  modified  some  details  in  Grouven's 
statement ;  yet  the  great  value  of  his  method  to  compound 
rational,  and  thus  more  economical  fodder  rations  for  farm 
animals,  has  received  an  unqualified  endorsement. 

For  more  details  regarding  the  subject  here  under  discus- 
sion I  refer  to  some  previous  publications  contained  in  the 
reports  of  the  Secretary  of  the  Massachusetts  State  Board  of 
Agriculture  ;  see  1879-80,  pages  221  to  237  ;  1882-83,  pages 
89  to  127. 

The  station  proposes  to  benefit  by  the  lessons  of  the  past 
as  far  as  the  application  of  the  method  of  compounding  fod' 
der  rations  for  various  kinds  of  live  stock  is  concerned ;  yet 
leaves  the  working  out  of  a  rational  and  economical  diet  to 
the  teachings  derived  from  home  experiments.  The  results 
of  a  few  feeding  experiments  carried  on  at  the  station  are 
reported  with  such  details  as  will  enable  the  student  of  a 
rational  system  of  stock-feeding,  as  well  as  the  farmer,  to 
obtain  the  desired  information.  Whenever  our  results  have 
accumulated  in  sufficient  degree  to  entitle  to  a  generaliza- 
tion, a  more  detailed  discourse  will  follow. 

I.  —  Notes  on  Feeding  Experiments  with  Corn 
Ensilage. 

The  experiments  were  chiefly  carried  on  for  the  purpose 
of  testing  the  feeding  value  of  corn  ensilage,  as  compared 
with  that  of  hay.  A  description  of  the  general  character  of 
the  ensilage,  as  well  as  of  the  hay  and  corn  meal  used  in 
this  connection,  will  be  found  upon  a  few  subsequent  pages 
within  this  report. 

Three  cows  —  crosses  between  native  stock  and  Ayrshires 
—  of  a  corresponding  milking  period  —  were  selected  from 
the  herd  of  the  Massachusetts  Agricultural  College,  to  serve 
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for  the  trial.  The  previous  mode  of  feeding,  the  amount  of 
each  article  of  fodder  actually  consumed  per  day,  and  the 
daily  yield  of  milk,  were  carefully  noted  during  the  week 
preceding  the  removal  of  the  animals  to  the  stalls  of  the 
station  (April  7-14).  Each  cow  had  received  for  some 
time  previous  to  that  date,  four  quarts  of  clear  corn  meal 
per  day,  together  with  all  the  hay  they  could  consume. 

This  mode  of  feeding  was  continued  at  the  station,  from 
April  14  to  29,  by  careful  application  of  the  scale  in  all 
measurements  to  secure  reliable  values  for  comparison. 

History  of  Cows. 

I.  Name,  FAIRY ;  age,  5  years ;  weight,  862  pounds ;  number  of  calves,  2 ;  last 
calf,  Feb.  20, 1884;  feed,  4  quarts  of  clear  corn  meal  (6^  pounds)  and  17  pounds 
of  hay  per  day.    Average  yield  of  milk  per  day,  18^  pounds  (April  14  to  30). 


COMPOSITION^  OF  MILK. 

April  8. 

April  11. 

April  14. 

Water  at  100°  C, 

Total  solids, 

Fat  (in  solids), 

87.46 
12.54 

3.83 

87.67 

12.33 

3.20 

87.54 

12.46 

3.34 

Mean  of  Three  Analyses. 

Water, 87.56 

Total  solids, 12.44 

Fat  (in  solids), 3.29 


fl.  Name,  NELLIE  MAY;  age,  4  years;  vreight,  860  pounds;  number  of  calves, 
2 ;  last  calf,  Feb.  15,  1884 ;  feed,  4  quarts  of  clear  corn  meal  (6^  pounds)  and 
\&\  pounds  of  hay  per  day.    Average  yield  of  milk  per  day,  14^  pounds. 


COMPOSITION  OF  MILK. 

April  8. 

April  n. 

April  14. 

Water  at  100°  C, _    . 

Total  solids, 

Fat  (in  solids), 

87.57 

12.43 

3.71 

87.18 

12.82 

3.82 

87.09 

12.91 

3.87 

Mean  of  Three  Analyses. 

Water, 87.28 

Total  solids 12.72 

Fat  (in  solids), 3.80 
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III.  Name,  CLARA ;  age,  5  years ;  weight,  895  pounds ;  number  of  calves,  3 ;  last 
calf,  Feb.  25,  1884;  feed,  4  quarts  of  clear  corn  meal  (6^  pounds)  and  15^ 
pounds  of  hay  per  day.  Average  yield  of  milk  per  day  (April  14  to  30) 
15^  pounds. 


COMPOSITION  OF  MILK. 

Aprils. 

April  11. 

April  14. 

Water  at  100^  C 

Total  solids, 

Fat  (in  solids), 

88.04 

11.96 

3.27 

87.32 

12.68 

3.48 

87  39 

12.61 

3.56 

Mean  of  Three  Analyses. 

Water, 87.58 

Total  solids 12.42 

Fat  (in  solids), 8.44 


Statement  of  Dry  Vegetable  Matter  Consumed  in  form  of  Hay  and 

Corn  Meal  by  each  Cow  before  Ensilage  was  introduced. 

I.  — FAIRY. 


Dry  Matter. 

Cost. 

Hay  consumed  per  day, 
Meal  consumed  per  day,    . 

17.00  lbs. 
6.50  lbs. 

15.30  lbs 
5.60  lbs. 

12.75  cts. 
9.10  cts. 

23.50  lbs. 

20.90  lbs. 

21.85  cts. 

Daily  produce  of  milk,  . 
Cost  of  fodder  per  day, 
Cost  of  milk  per  quart, . 

• 

9  J  quarts. 
.    21.85  cents. 
.      2.36  cents. 

II.  — NELLIl 

3  MAY. 

Dry  Matter. 

Cest. 

Hay  consumed  per  day. 
Meal  consumed  per  day,    . 

16.33  lbs. 
6.50  lbs. 

14.70  lbs. 
5.60  lbs. 

12.25  cts. 
9.10  cts. 

22.88  lbs. 

20.30  lbs. 

21.35  cts. 

Daily  produce  of  milk, . 

Cost  of  fodder  per  day. 

Cost  of  milk  per  quart, .        .        . 

. 

7J  quarts. 
.     21.35  cents. 
.    ,  2.93  cents. 
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III.— CLARA. 

Dry  Matter. 

Cost. 

Hay  consumed  per  day,     . 
Meal  consumed  per  day,    . 

15.46  lbs. 
6.50  lbs. 

13.90  lbs. 
5.60  lbs. 

11.60  cts. 
9.10  cts. 

21.96  lbs. 

19.50  lbs. 

20  70  cts. 

Daily  produce  of  milk,  . 
Cost  of  fodder  per  day, . 
Cost  of  milk  per  quart, . 


7.6  quarts. 

20.7  cents. 

2.7  cents. 


After  the  previously  stated  mode  of  feeding,  and  the 
quantity  and  quality  of  the  milk  obtained  thereby,  had  been 
carefully  tested  during  two  weeks'  observation  under  the 
management  of  the  station, 


Corn  Ensilage 

was  introduced  as  an  additional  article  of  the  daily  diet,  in 
the  following  way  :  The  amount  of  corn  meal,  four  quarts 
(6^  pounds)  per  day,  remained  the  same  during  the  entire 
trial.  The  ensilage  was  gradually  substituted  for  the  hay  in 
the  daily  fodder,  as  the  animal  felt  disposed  to  consume  it. 
During  the  first  twelve  days  of  the  experiment,  each  was 
ofiered  forty  pounds  of  ensilage  per  day,  and  subsequently 
sixty  pounds,  besides  all  the  hay  they  would  consume. 
They  varied  widely  in  their  preference,  as  subsequent 
detailed  statements  show.  The  manner  of  feeding  was  as 
follows :  At  5.30  a.  m.  the  meal  and  shorts  were  fed  to  the 
animals  during  milking,  and  at  6  o'clock  the  ensilage  ;  at 
12  o'clock,  M.,  from  four  to  five  pounds  of  hay  were  ofiered, 
and  at  5  P.  M.  the  remainder  of  the  meal  was  given,  and  the 
rest  of  the  ensilao;e  soon  after.  At  8  o'clock,  p.  m.  from  four 
to  five  pounds  of  hay  were  again  ofiered.  Any  material 
remaining  after  each  feeding  was  removed  and  weighed.  As 
a  rule,  they  consumed  first  the  leaves  of  the  corn,  and  left. 


30 


Experiment  Station  Beport. 


if  any,  more  or  less  of  the  harder  stem  parts  behind.     They 
received  twice  per  day  all  the  water  they  would  drink. 

I,  — Name,  FAIRY. 

[A.]     Record  of  Month  of  May. 


Food  Consumed  (lbs.) 
PER  Uat. 

Milk  Produced 
(lbs.)  per  dat. 

18S4. 

FEEDING  PERIOD. 

■3 

1 

c 

c 

M 

c 

6 
S 

a 

bo 

C 

s 

0 

U) 

c 
'3 

Amount  of  dry 
etable  niatU  r 
tained  in  the 
fodder     cons 
(lbs.). 

Periods. 

May  1-6,    .... 
6-12,  .... 
12-18, 
18-31, 

H 
H 
H 
H 

8 
8 

n 

40 
40 
59 
54^ 

10 

10 
10 

9 
9 
9 
9 

18. 
18. 
19.9 

19.4 

Analyses  of  Milk. 


Water, 

87.16 

86.99 

86.84 

87.33 

87.55 

87.57 

Solids, 

1284 

13.01 

13.16 

12.67 

12.45 

12.43 

Fat  (in  solids). 

4.08 

3.88 

3.93 

3.60 

3.29 

3.37 

Mean  of  Three  Last  Stated  Analyses  of  Milk. 

Water, 87.41 

Solids, 12.59 

Fat  (in  solids), 3.43 


The  cows,  with  the  exception  of  No.  m.,  retained  their 
original  weight  well. 
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[B.]     Record  of  Month  of  June. 


Food  Consumed  (lbs.) 

PER  DAT. 

Milk  Produced 

(LDS.)  PER  Uat. 

i  Amount  of  dry  veg- 
1  etable  matter  con- 
1    tained  in  the  daily 

fotlder     consumed 

(lbs.). 

•3 

■3 
i 

■ 
i 

3 

3 
C 

i    i 

bo 
B 

a 

H 

a 

ti 

a 

s 

o 

o 

1 

June  1,  . 

6i 

. 

8 

55 

H 

8 

17i 

20.0 

_ 

2,. 

- 

8 

60 

n 

8 

17i 

20.6 

- 

3,. 

- 

8 

60 

10 

9 

19 

20.6 

885 

4,. 

- 

8 

60 

10 

H 

191 

20.6 

- 

6,. 

- 

7 

60 

10 

H 

191 

19.7 

- 

6,. 

- 

8 

60 

10^ 

H 

20 

20.6 

- 

7,. 

- 

8 

60 

10 

H 

191 

20.6 

- 

8,. 

- 

7 

58 

Hi 

9 

201 

19.5 

- 

9,. 

( 

5i         7 

60 

11 

H 

18i 

25.4 

10,  . 

( 

7 

60 

11 

9 

20 

25  4 

- 

11,. 

( 

7 

60 

11 

9 

20 

25.4 

- 

12,. 

t 

6 

60 

11 

10 

21 

24.5 

- 

13,. 

> 

6 

60 

11 

10 

21 

24.5 

- 

14,  . 

( 

7 

55 

11 

10 

21 

24.8 

- 

15,. 

1 

8 

60 

11 

10 

21 

26.3 

- 

16,. 

' 

8 

57 

11 

10 

21 

25.9 

- 

17,. 

' 

16 

11 

10 

21 

25.7 

910 

18,. 

( 

15 

m 

10 

20i 

24.8 

- 

19,  . 

' 

15 

•d 

11 

10 

21 

24.8 

- 

20,. 
21,. 

( 
( 

14 
14 

3 
1 

101 
10 

10 
10 

201 

20 

23.9 
23.9 

- 

22,. 

1 

14 

S 

m 

10 

201 

23.9 

- 

23,. 

( 

15 

a 

10 

H 

191 

24.8 

- 

24,  . 

25,  . 

*16 
*20 

1 

lOi 
lOi 

9 
10 

191 
20i 

20.0 
23.6 

885 

26,  . 

*20 

s 
a 

m 

H 

20 

23.6 

- 

27,. 
28,. 

I 

1        *20 
\       *20 

a 
1 

10 
10 

10 

19i 
20 

23  6 
23.6 

- 

29,  . 

*20 

10 

10 

20 

23.6 

- 

30,  . 

*20 

10 

10 

20 

23.6 

- 

•  New  hay. 
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Analyses  of  Milk. 


June  10. 


June  16. 


June! 


Water,  . 
Solids,  . 
Fat  (in  solids). 


87.10 

12.90 

3.61 


86.60 

13.40 

383 


87.36 

12.64 

3.53 


II.  —  Name,  NELLIE  MAY. 
[A.]     Record  of  Month  of  May. 


Food  Consdmed  (lbs.)    | 

Milk  Produced 

PER  DAT. 

(LBS.)   PER   DAT. 

^g-3 

1884. 

FEEDING  PERIOD. 

"3 

a 
.2 

•5 

c 

be 

c 

to 

a 

C 

c 
a> 

> 

Amount  of  dry 
etable  matter 
tained  in  the 
fodder     cons 
(lbs.). 

Periods. 

May  1-6 

6^ 

^ 

40 

8^ 

n 

17.6 

6-12 

6^ 

n 

40 

8i 

7 

17.4 

12-18, .... 

6^ 

6 

54 

8 

7i 

18.1 

18-31 

6i 

5| 

451 

8 

n 

16.7 

Analyses  c 

f  Milk 

Mays. 

May  7. 

May  12. 

May  20. 

May  23. 

May  26. 

Water,    . 

.        . 

87.00 

87.09 

87.43 

87.39 

87.19 

87.37 

Solids,    . 

. 

13.00 

12.91 

12.57 

12.61 

12.81 

1263 

Fat  (in  solids), 

• 

3.81 

3.91 

3.86 

3.80 

3.68 

3.68 

Mean  of  three  last  stated  Analyses  of  Milk, 

Water, 87.32 

Solids 12.68 

Fat  (in  solids), 3.72 
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[B.]     Record 

of  Month  of  June 

Food  Cokscmkd  (lbs.) 

Milk  Pboduckd 

00  C"  aj 

PER  Day. 

(LBS.)  PEB  DAT. 

-3 

1 

2 

■oSSo 

a 
■< 

o 

Vh  08  _  U 

4 

j= 

o  g  e 

■s 

» 

OQ 

w 

^ 

o 

£ 

a 

Si 

bo 

« 

'3 

s 

c 

a 

2 

c 

1 

3 

June  1,   . 

6^ 

— 

7 

37 

8 

7 

15 

16  7 

_ 

2,. 

- 

8 

28 

8 

7 

15 

16.4 

- 

3,. 

- 

7 

35 

8^ 

7 

154 

16.7 

8524 

4,. 

- 

6 

40 

8^ 

8 

164 

16.2 

- 

5,.. 

- 

5 

40 

8 

8 

16 

15.3 

- 

6.. 

- 

7 

40 

9 

8 

17 

17.1 

- 

7,. 

- 

7 

40 

9 

8i 

174 

17.1 

- 

8,  . 

- 

5 

40 

m 

8 

184 

15.3 

- 

9,  . 

6i 

5 

40 

10 

9 

19 

21.0 

- 

10,  . 

7 

40 

10 

8i 

184 

22.8 

- 

11,  . 

7 

40 

10 

9 

19 

22  8 

- 

12,. 

7 

40 

H 

9 

184 

22.8 

- 

13,  . 

6 

40 

10 

9 

19 

21.9 

- 

14,  . 

6 

40 

10 

9 

19 

21.9 

- 

15,  . 

7 

40 

10 

9 

19 

22.8 

- 

16,  . 

7 

40 

10 

10 

20 

22.8 

- 

17,  . 

16 

40 

10 

10 

20 

25.7 

895 

18,  . 

14 

9^ 

9 

184 

23.9 

- 

19,  . 

13 

H 

9 

184 

23.0 

- 

.         20,  .        . 

13 

•d 

H 

9 

184 

23.0 

- 

21,  . 

U 

« 
g 

H 

9 

184 

23.9 

- 

22 

14 

rt 
»< 

H 

9 

184 

23.9 

- 

23,  .         . 

15 

9 

9 

18 

24.8 

- 

24,.         . 

*16 

C 

10 

9 

19 

20.0 

902 

25,  .         . 

*20 

•a 

H 

9 

184 

23.6 

- 

26,.        . 

3 

*16 

3 
t3 

H 

9 

184 

20.0 

- 

27,  . 

*-20 

I 

9 

9 

18 

23.6 

- 

28,  . 

5 

*20 

s 

94 

9 

184 

23.6 

- 

29,.        . 

*20 

H 

9 

184 

23.6 

- 

30,  . 

*20 

9 

9 

18 

23.6 

- 

•  New  hay. 
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Analyses  of  Milk. 


June  20. 


Water,  . 
Solids,  . 
Fat  (in  solids), 


86.89 

13.11 

3.81 


87.20 

1280 

3.83 


in.  — Name,  CLARA. 
Record  of  Month  of  May. 


Food  Consumed  (lbs.) 

Milk  Produced 

^  =  =- 

PEE  Day. 

(LBS.;  PER  Day. 

>S.g3 

>>c3  a  S 

18S4. 

"a 

>> 

"^s^  = 

FEEDING  PERIOD. 

S 

B 

OJ 

°S  = 

a 

c 

« 

^ 

— 

— 

^ 

•o 

o 

s 

[2 

5«5^S 

Periods. 

May  1-6,    .... 

6i 

7 

331 

Si 

7i 

10.3 

6-12,  .... 

6i 

7 

291 

8 

7 

15  8 

12-18 

6i 

5J 

34^ 

7| 

7 

14.9 

18-31,  .... 

6i 

•H 

28 

7 

6i- 

14.1 

The  experiment  with  Clara  was  discontinued  at  the  end  of 
this  month  on  account  of  her  distaste  for  ensilage. 


Analyses  of  Milk. 


Mays. 

May  7. 

May  12. 

May  20. 

May  23. 

May  26. 

Water, 

87.25 

87.39 

87.20 

87.69 

87.88 

87.97 

Solids, 

12.75 

12.61 

12.80 

12  31 

12.12 

12.03 

Fat  (in  solids). 

3.68 

3.62 

3.66 

3.47 

3.21 

3.47 

Mean  of  three  last  stated  Analyses  of  Milk. 

Water, 87.85 

Total  solids 12.15 

Fat  (in  solids), 3.39 


Meliii  (IV.)  takes  the  place  of  Clara. 
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IV.  — Record  of  MELIA. 

Ayrshire  ;  11  year<i  old  ;  drojxpcd  last  caff  Feb.  15,  1884. 
[Melia  consumed  larger  quantities  of  ensilage,  and  has  taken  the  place  of 
III.   (Clara)  in  our  previous  feeding.] 


Feed  Consusikd  ( 
PER  Day. 

LBS.) 

Milk  Produced 
(lbs.)  pee  DAT. 

m 

o  2.2 

T 

01 

a 
1 

f 

05 
la 

1 

a 
S3 

i 

ei             til 

.2           > 

3 

3 

o 

June    1,  . 

2,  . 

3,  . 

- 

- 

- 

- 

- 

- 

- 

- 

6i       - 

7 

20 

u 

131 

2'i 

14.5 

692^ 

4,  . 

" 

- 

6 

40 

15 

14J 

20J 

16.2 

- 

o,  . 

- 

5 

40 

14 

14 

28 

15.3 

- 

6,.        . 

" 

- 

5 

40 

1.') 

131 

281 

15.3 

- 

7,.        . 

" 

- 

6 

40 

U 

131 

271 

16.2 

- 

•s,  . 

- 

5 

40 

15i 

12 

27i 

15.3 

- 

9,  . 

6^ 

6 

50 

14 

13 

27 

23.2 

- 

10,  . 

" 

" 

5 

58 

14 

^-2 

261 

23.1 

- 

11,  . 

" 

« 

5 

59 

^H 

13 

9  71 

-'  2 

23.5 

- 

12,  .        . 

" 

(( 

5 

60 

15 

12 

27 

23.6 

- 

13,  . 

" 

" 

6 

GO 

!4^ 

12 

201 

24.5 

- 

n,  . 

" 

'• 

5 

00 

14 

13 

■^■^     1 

23.6 

- 

15,  . 

" 

" 

5 

60 

14 

13 

27 

23.6 

- 

16,  . 

" 

" 

5 

60 

14 

14 

28 

23.6 

- 

17,  . 

" 

<( 

1-2 

131 

14 

27i 

22.1 

755 

18,  . 

" 

li 

14 

1.3 

U 

27 

23.9 

- 

19,  . 

" 

" 

12 

•3 

l''H 

13 

'^^ 

22.1 

- 

20,  . 

«' 

(1 

12 

^H 

13 

261 

22.1 

- 

21,  . 

(( 

(( 

12 

u 

12 

26 

22.1 

- 

22,  . 

" 

14 

1 

14 

13 

27 

23  9 

- 

23,  . 

" 

14 

a 

13 

13 

26 

23.9 

- 

24,.         . 

" 

*16 

o 

14 

12 

26 

20.0 

760 

25,  . 

« 

*19 

_o 

14 

12 

26 

22.7 

_ 

26,  . 

" 

3 

*16 

•a 

3 

a 

13 

Hi 

2^ 

20.0 

- 

27,  . 

" 

i  1 

•  _„) 

c 

13 

11 

24 

23.6 

_ 

28,  . 

§    ! 

*■);) 

8 

5 

12 

11 

23 

23.6 

- 

29,  .        . 

" 

*20 

12 

11 

23 

23.6 

- 

30,  . 

" 

*20 

12 

lOJ 

22i 

23.6 

- 

'New  hay. 
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Analyses  of  Milk. 

June  16. 

June  30. 

Water,  . 

. 

87.84 

88.29 

Solids,   . 



12.16 

11.71 

Fat  (in  solids), 



3.21 

2.99 

Summary    of    Observations    under    Existing    Circum- 
stances. 

1.  The  cows  differed  widely  in  their  preference  for  en- 
silage. 

2.  Reducing  the  ensilage  to  the  same  state  of  dryness  no- 
ticed in  the  hay,  we  find  that  the  total  quantity  of  diy  vege- 
table matter  previously  consumed  has  been  considerably  re- 
duced, in  consequence  of  the  introduction  of  the  ensilage. 
This  is  more  apparent  in  Nos.  II.  and  III.,  than  in  No.  I. 

3.  The  quantity  of  milk  has,  in  every  instance,  increased, 
in  consequence  of  the  addition  of  ensilage  to  our  cuatomary 
mode  of  feeding,  counting  the  amount  of  dry  vegetable  mat- 
ter, in  each  case,  pound  for  pound  with  the  milk  produced. 

4.  The  increase  in  quantity  of  milk,  counting  on  the  basis 
of  the  total  amount  of  fodder  consumed,  was  most  pro- 
nounced in  case  of  moderate  quantities  of  ensilage,  i.  e., 
from  thirty-five  to  forty  pounds  per  day. 

5.  The  addition  of  a  liberal  amount  of  wheat  shorts  (bran) 
to  the  daily  diet  (9th  of  June),  has,  in  most  instances,  but 
slightly  affected  the  absolute  yield  of  milk  for  the  better ; 
and  has  at  no  time  changed  the  relative  proportions  between 
dry  vegetable  matter  and  the  yield  of  milk,  in  favor  of  the 
former,  as  compared  with  the  feeding  of  corn  ensilage  alone 
as  an  essential  additional  constituent  of  the  original  daily 
diet.  The  main  benefit  derived  from  the  addition  of  wheat 
shorts  to  the  daily  fodder  rations,  consisted,  evidently,  in 
the  improved  appearance  of  the  cows,  in  the  improvement 
of  the  milk,  and  in  an  increased  value  of  the  manure  re- 
sultingr. 
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The  quality  of  milk  was  not  perceptibly  changed,  as  far  as 
the  density  and  the  amount  of  fat  was  concerned,  with  the 
exception,  when  a  liberal  amount  of  shorts  were  fed.  None 
of  the  mean  results  obtained  after  feeding  ensilage  have  been 
l)elow  the  lowest  results  before  its  introduction  in  the  daily 
diet. 

In  stating  the  composition  of  milk,  only,  with  reference  to 
water,  solid  matter  and  fat,  it  has  been  by  no  means  as- 
sumed,—  in  following  thereby  the  common  usage, —  that  the 
information  regarding  these  points  suffices,  under  all  circum- 
stances, to  establish  the  normal  character  of  a  sample  of 
milk.  The  total  amount  and  the  relative  proportions  of  the 
various  nitrogenous  constituents  of  the  milk, —  commonly 
stated  by  the  collective  name,  casein, — are  known  to  aflfect, 
at  times,  seriously  its  character. 

Observations  in  that  direction  quite  naturally  suggest 
themselves  in  the  course  of  our  investigation.  The  results 
thus  far  obtained  are,  however,  for  various  reasons  beyond 
our  control,  not  decisive  enough  to  question,  at  the  present 
stage  of  our  work,  seriously,  the  good  quality  of  the  milk 
obtained  in  connection  with  the  feeding  of  a  moderate  amount 
of  corn  ensilage.  The  total  amount  of  nitroo^enous  matter 
(crude  casein)  noticed  in  case  of  cow  No.  II.  (May  11  and 
26)  differed  but  slightly  in  different  samples  as  far  as  its 
absolute  quantity  and  the  relative  proportions  of  casein, 
albumen  and  lactoprotein  are  concerned.  The  milk  of  cow 
"No.  I.,  the  largest  consumer  of  ensilage,  showed  a  somewhat 
larger  amount  of  total  nitrogenous  matter,  as  compared  with 
that  from  cow  No.  II.  ;  and  the  albumen  and  lactoprotein 
showed  a  marked  increase.  Whether  these  results  will 
prove  hereafter  to  be  merely  of  an  incidental  character,  or 
will  have  to  be  ascribed  to  an  excessive  consumption  of  en- 
silage, farther  studies  at  the  earliest  suitable  occasion  are 
designed  to  show. 

The  financial  side  of  the  ensilaije  feedins:  is  not  discussed 
in  this  connection  on  account  of  the  absence  of  exact  figures 
regarding  the  cost  of  our  ensilao^e. 

The  analyses  of  the  various  articles  of  fodder  used  in 
above  stated  feeding  experiments,  —  corn  ensilage,  timothy 
hay,  wheat  shorts,  and  corn  meal, —  are  as  follows  :  — 
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ENSILAGE   OF  CORN  IN   TASSEL. 

[Sample  taken  from  Silo  when  opened,  April  29th.] 


a 

o 
U 

1   = 

1  'i 

5S 

S  5 

lii 

Per  cent,  of  Di- 
gestibility    of 
Constituents. 

_6 
1 
> 

a 

■A 

Moisture  at  100°  C, 

86.88 

1,737.6 

\ 

Dry  Matter,    .... 

13.12 

262.4 

- 

- 

100.00 

2,000.0 

- 

- 

Analijsiii  of  Dry  Mailer. 

Crude  A^jIi 

6.89 

137.8 

- 

- 

t- 

"      Cellulose, 

33.66 

673.2 

484.70 

72 

>^ 

"      Fat,       .... 

3.88 

77.6 

58.20 

75 

"     Protein     (Nitrogenous 

Matter),   . 

12.58 

251.6 

18367 

73 

Non-nitrogenous    Extract 

Matter,         .... 

42.99 

859.8 

576.06 

67 

100.00 

2,000.0 

1,302.63 

- 

) 

The  silo  which  famished  this  ensilage  has  been  described 
in  the  first  Annual  Report  of  the  station.  The  fodder  corn 
which  filled  the  silo  was  well  tasselled  out,  and  had,  a  few 
days  previously,  sufiered  from  a  severe  frost  on  the  night  of 
September  3d  ;  it  had  been  cut  into  pieces  from  tvvo  to  three 
inches  in  length,  before  it  had  been  tramped  down,  covered 
and  subjected  to  a  pressure  of  sixty  pounds  to  a  square  foot 
of  surface.  The  silo  was  opened  for  the  use  of  its  contents 
on  April  29th.  The  color  of  the  ensilage  was  dark  yellow- 
ish green  ;  it  had  an  acid  taste  and  odor.  On  the  top  of  the 
mass  and  around  its  sides  could  be  noticed,  for  some  inches 
in  thickness,  some  mould.  The  main  bulk  of  the  mass  — 
judging  from  the  opinion  expressed  by  many  visitors 
to  the  station,  who  claimed  to  be  familiar  with  the  usual 
appearance  of  corn  ensilage  —  corresponded  evidently  with 
a  large  proportion  of  the  ensilage  fed  during  the  past. 

A  comparison  of  the  above  stated  analysis  of  the  dried 
ensilage,  with  an  analysis  of  the  frost-bitten  corn  fodder 
collected  at  the  time  the  silo  was  being  filled,  shows  a 
decrease  of  non-nitrogenous  constituents,  except  in  the  case 
of  fat ;  and  a  decided  increase  in  nitrogenous  matter  (crude 
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protein).  The  nutritive  properties  of  the  corn  fodder  had 
been  greatly  modified  in  consequence  of  its  treatment  in  the 
silo;  its  nutritive  ratio  (i.  e.,  relation  of  nitrogen-contain- 
ing food  constituents  to  non-nitrogen-containing  constitu- 
ents) had  been  raised  to  that  of  our  better  grasses. 

This  result  is  not  an  exceptional  one  in  character ;  it  is 
only  marked  in  degree,  judging  from  well-endorsed  observa- 
tions in  competent  hands  elsewhere,  and  is  cooperated  in  the 
case  of  all  kinds  of  ensilage.  Yet  these  changes  in  quality 
ai'e  accompanied  by  a  considerable  destruction  of  valuable 
organic  matter.  The  fact  that  the  nitrogenous  constituents 
(crude  protein)  resist  better  the  destructive  influences  in  the 
ordinary  silo,  than  the  non-nitrogenous  plant  constituents, 
as  starch,  sugar,  cellulose,  etc.,  is  the  real  cause  of  the  al- 
teration in  the  nutritive  character  of  the  fodder,  in  conse- 
quence of  our  present  management  of  the  silo.  An  analy- 
sis of  the  liquid,  which,  under  a  partial  pressure  upon  our 
ensilage,  accumulated  upon  the  cleaned  floor  of  the  silo, 
admits  of  no  other  explanation. 

The  investigation  of  the  production  of  a  good  ensilage, 
together  with  a  determination  of  cost  as  compared  with  hay, 
will  be  resumed  at  an  early  date. 

Liquid  of  Ensilage  taken  from  the  Bottom  of  the  Silo. 
Specific  gravity  at  20°  C,  1.025  ;  102.5  grams  of  solution 
required  \  gram  of  carbonate  of  soda  for  its  neutralization. 

Moisture  at  100^  C, 81.52 

Dry  matter, 18.38 

100.00 
Analysis  of  Dry  Matter. 

Sesquioxide  of  iron, .04 

Calcium  oxide, .85 

Magnesium  oxide, 1.07 

Phosphoric  acid, .20 

Potassium  oxide,      .......  .81 

Sodium  oxide, .16 

Nitrogen, .59 

Of  the  nitrogen  found  in  the  liquid  .246  parts  was  present 
in  form  of  soluble  albuminoids  and  .344  parts  in  form  of 
ammonia  compounds.  The  liquid  contained  from  three  to 
four  per  cent,  more  of  solid  matter  than  the  original  corn 
fodder. 
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CORN   FODDER  (Frost-bitten). 

(in  tassel). 

[From  Experimental  Plats  of  the  Station,  1883.] 


a 
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1^1 
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tucnts 
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"S  3  ^ 
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Moisture  at  100"  C, 

Dry  Matter,    .... 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"       Cellulose,     . 

Fat 

"       Protein    (Nitrogenous 

Matter),     .  .        .        . 

Non  -  nitrogenous      Extract 

Matter,        .... 

Total,       .... 


8.83 
91.17 

100.00 

4.86 

29.05 

2.06 

8.63 

55.40 

176.6 

1,823.4 

2,000.0 

97.2 

581.0 

41.2 

172.6 

1,108.0 

- 

1 

418.32 
30:90 

126.00 

742.36 

72 
75 

73 

67 

1 
- 

100.00 

2,000.0 

1,317  68 

- 

This  corn  fodder  served  for  the  production  of  the  previ- 
ously described  corn  ensilage.  Its  frost-bitten  condition, 
and  half  matured  stage  of  growth y  have,  no  doubt,  seriously- 
affected  the  quality  and  quantity  of  the  ensilage. 

TIMOTHY   HAY. 
[From  the  Experimental  Farm,  1883.] 


i 

c  5 

B    C 

5-1 

Z  0 
to  o 

»  — 

rer  Cent,  of  Dl- 
gestibility     of 
Constituents. 

6 
1 

Moisture  at  100°  C, 

Dry  Matter,    .... 

8.70 
91.30 

174.0 
1,826.0 

_ 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 
Cellulose,     . 

"       Fat,      .... 

"        Protein  (Nitrogenous 

Matter),       .... 
Non  -  nitrogenous       Extract 

Matter,        .... 

100.00 

4.04 

36.59 

2.12 

7.24 

60.01 

2,000.0 

80.8 

731.8 

42.4 

144.8 

1,000.2 

- 

- 

- 

Total,       .... 

100.00 

2,000.0 

- 

- 

- 
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The  hay  was  harvested  in  July,  after  blooming.  The 
sample  was  taken  from  the  barn  in  November.  The  article 
can  scarcely  be  called  a  fair  average  quality  of  its  kind. 

CORN   MEAL. 

[From  John  L.  Hollet,  South  Amherst,  Mass.] 

Ninety-two  per  cent,  imssing  through  mesh  144  to  square  inch. 


a 
|| 

c  a 
rz.  o 

01   ^     w 

1=1 

z  = 

C  o 

Per  Cent,  of  Di- 

pestibility      of 
Constituents. 

6 
a 

> 
■a 

1 

Moisture  at  100°  C, 

13.85 

271.0 

__ 

_ 

' 

Dry  Matter,    .... 

86.45 

1,729.0 

- 

- 

Analysis  of  Dry  Matter. 

100.00 

2,000.0 

- 

- 

Crude  Ash,     .... 

1.42 

28.4 

_ 

_ 

"       Cellulose,    . 

2.64 

52.8 

17.95 

34 

CO 

■?5 

Fat 

4.24 

84.4 

64  45 

76 

"       Protein    (Nitrogenous 
Matter) 

10.40 

208.0 

176.80 

85 

r- 

Non  -  nitrogenous       Extract 
Matter,        .... 

81.30 

1,626.0 

1,528.44 

94 

. 

Total,       .... 

100.00 

2,000.0 

1,787.64 

- 

A  fair  article  of  its  kind. 


WHEAT  BRAN. 

[From  John  L  Hollet,  South  Amherst,  Mass.] 

Thirty -three  per  cent,  passed  through  mesh  144  to  the  square  inch  (May 

and  June). 


5 

5  o 

11 

a. 

c  c 
ri  o 

1    ^ 

> 

3 

2i 

Moisture  at  100°  C, 

12.08 

241.6 

_ 

_ 

1 

Dry  Matter,    .... 

87.92 
100.00 

1,758.4 
2,000.0 

" 

- 

Analysis  of  Dry  Matter. 

- 

Crude  Ash,     . 

7.92 

158.4 

_ 

- 

«5 

"        Cellulose,    . 

13.72 

274.4 

54.88 

20 

i'^* 

Fat 

3.81 

76.2 

60.96 

80 

"       Protein    (Nitrogenous 
Matter),       .... 

15.67 

313.4 

275.79 

88 

Non  -  nitrogenous       Extract 

Matter,         .... 

68.88 

1,177.6 

942.08 

80 

> 

Total 

100.00 

2,000.0 

- 

- 
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This  quality  of  wheat  bran,  which  is  of  a  fair  composi- 
tion, has  been  used  in  the  previously  described  feeding  ex- 
periments. 


2.     Notes  on  Feeding  Experiments  with  Gluten  Meal 
AS  A  Constituent  of  the  Daily  Diet  of  Milch  Cows. 

The  experiment  was  instituted  for  the  purpose  of  study- 
ing the  effect  of  gluten  meal  as  a  constituent  of  the  daily 
diet  of  luilch  cows,  on  the  quantity  and  the  quality  of  milk 
obtained,  as  well  as  on  the  cost  of  its  production  under  sev- 
eral specified  circumstances.  The  same  cows  which  served 
in  the  previous  trial  with  corn  ensilage,  Indian  meal,  wheat 
bran  and  hay,  were  used  in  that  with  gluten  meal. 

The  observations  extended  over  a  period  of  three  months. 
The  third  period  of  feeding  was  not  extended  beyond  two 
weeks,  on  account  of  the  bad  influence  of  a  too  liberal  sup- 
ply of  nitrogenous  constituents  in  the  daily  diet,  during  very 
warm  weather,  on  the  general  condition  of  the  cows. 

The  mode  of  feeding  was  essentially  the  same  as  reported 
on  previous  occasions.  The  gluten  meal  was  fed  with  an 
equal  weight  of  wheat  bran  to  compensate  its  deficiency  in 
phosphates  of  lime  and  magnesia,  and  to  render  it  more  pal- 
atable. The  designed  amount  of  both  substances  was  in 
each  instance  mixed  and  moistened,  and  fed  in  two  meals 
during  milking ;  the  hay  followed,  mornings,  noons  and  after 
milking  evenings ;  care  being  taken  to  ascertain  by  weight, 
before  and  after  meals  the  exact  amount  consumed. 

The  composition  and  the  general  character  of  the  gluten 
meal  is  described  in  a  few  subsequent  pages.  The  cost  of 
the  daily  fodder  rations  used  in  these  experiments,  are  basec^ 
on  our  local  market  prices ;  gluten  meal,  $22.50 ;  wheat 
bran,  $23,  and  hay  $15  per  ton.  Corn  meal  has  cost,  during 
our  trials,  $28  per  ton.  It  has  been  the  aim,  in  our  subse- 
quent statement  of  results,  to  render  prominent  the  control- 
ling influence  of  the  daily  yield  of  milk  on  its  cost  under  a 
corresponding  system  of  feeding.  It  will  be  noticed,  in  our 
trials,  that  under  nearly  identical  conditions,  as  far  as  kind 
of  fodder  and  period  of  milking  are  concerned,  the  milk  (»f 
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one  cow,  as  compared  with  that  of  another  one,  may  cost  the 
owner  of  the  animals  from  forty  to  ninety  per  cent,  and 
more  in  one  case  than  in  the  other.  A  careful  comparison 
of  the  subsequent  detailed  sta,tement  of  our  late  experiment 
with  the  previous  one,  tends  to  show  that  a  good  gluten  meal, 
at  the  stated  cost,  ought  to  be  considered  a  valual)le  addi- 
tion to  our  commercial  concentrated  fodder  articles.  The 
rations  fed  during  the  first  feeding  period  and  at  the  close  of 
the  experiment  (IV.  Period),  deserve  from  a  standpoint,  a 
trial  on  the  part  of  dairymen.  Our  results  were  satisfactory 
as  far  as  the  yield  of  milk  of  a  good  quality  is  concerned. 

I. —Record  of  Melia. 


Feed  Consumed 
(LBS.)  PER  Day. 

Milk  Pkoddced 
(LBS.)  PER  Day. 

Amount  of  dry  veg- 
etable matter  con- 
tained in  tlie  daily 
fodder     consumed 
(lbs.). 

< 

FEEDING  (1.) 

t 

g  a 

a 
5 

o 

a 

c 

c 

o 

c 

1 

5 

o 

Eh 

o 
So 

Weeks, 

July  1-8, 
8-15, 
15-22,      . 
22-29,      . 
29-Aug.  5, 

31 

3i 
3i 

3i 

3i 

3i 
3i 

20 
20 
20 
20 
20 

13 
14f 
13f 
14| 

12t 

13 

12f 

13 

13f 

25t 

27f 
2^ 
27| 

28f 

23.97 
23.97 
23.97 
23.97 
23.97 

782^ 
782i 
7821 
762i 
795 

Amount  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMOUNT  OF  FODDER 

Total  Dry 
Matter. 

Digestible  Matter. 

6 
»  5 

CONSUMED     DURING    THE 
1st  PERIOD. 

Protein. 

Carb. 
Hydrates. 

Fat. 

>  as 

*u 
S 

113|  lbs.  Gluten  Meal,       . 
113|  lbs.  Shorts, 
700    lbs.  Hay,    . 

100.46 
101.84 
626.15 

828.45 

26.44 
20.25 
35.99 

62.15 

54.93 

858.64 

3.40 
4.34 
8.53 

1 

CO 

Total,      .... 

82.68 

475.72 

16.27 

J 
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Analyses  of  Milk. 


July  12. 

July  22. 

July  28. 

Ang.  i.  ^ 

Water, 

Solids, •   . 

Fat  (in  solids),       .... 

88.15 

11.85 

3  28 

87.30 

12.70 
3.14 

87.40 

12.60 

3.48 

87.92 

12.08 

3  20 

Cost  of  Fodder  Consumed  during  the  1st  Feeding  Period. 

113f  lbs.  Gluten  Meal, $1  27 

113f  lbs.  Shorts, 1  31 

700    lbs.  Hay, 5  25 


Total,927Jlbs $7  83 

Daily  produce  of  milk, 26.7  lbs.,  13.36  qts. 

Cost  of  daily  fodder, 22.4  cents. 

Cost  of  fodder  per  quart  of  milk, 1.68  cents. 


Record  of  Melia  —  Continued. 


Feed  Consumed 
(lbs.)  per  Day. 

Milk  Peoddced 
(LBS.)  PER  Day. 

Amount  of  dry  veg- 
etable matter  con- 
tained in  the  daily 
fodder     consumed 
(lbs.). 

1 

< 

FEEDING  (2.) 

1 
g  S 

3 

5 

1 

>> 

C 

a 

1 

o 

c 
> 

"a 
o 

o 

Weeks. 

Aug.  5-12, 

6^ 

H 

18t 

144 

13f 

28 

25.50 

in 

12-19,       . 

6i 

3i 

19f 

15 

13 

28 

26.33 

782 

19-26,     . 

6i 

3^ 

15f 

13f 

13| 

27^ 

23.10 

795 

26-Sept.  2,      . 

6i 

3i 

19^ 

14 

12f 

26f 

26.33 

827^ 

Amount  of  Digestible  Matter  contained  in  the  Feed  consumed. 


AMOUNT  OF  FODDER 

Total  Dry 
Matter. 

Digestible  Matter. 

6 

0)     ^ 

CONSUMED     DURING    THE 
2d  PERIOD. 

Protein. 

Carb. 
Hydrates. 

Fat. 

3 

182  lbs.  Gluten  Meal,        .' 
91  lbs.  Shorts,  . 
617  lbs.  Hay,      . 

160.74 

81.46 
462.46 
704.66 

43.69 

16.21 
26.58 

113.83 

43.94 
265.11 

5.45 
3.47 
6.30 

CO 

Total,      .... 

86.48 

422.88 

15.22 

^ 
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Analysis  of  Milk,  Aug.  11. 

Water, 87.15 

Solids,    .        .        .        .        ■ 12.85 

Fat  (in  solids), 3.49 

Cost  of  Fodder  consumed  during  the  2d  Feeding  Period, 

182  lbs.  Gluten  Meal, $2  04 

91  lbs.  Shorts, 1  05 

517  lbs.  Hay,               3  88 

Total,  790  lbs., $6  97 

Cost  of  fodder  per  day, 24.9  cents. 

Average  produce  of  milk  per  day,        .        .        .  27.36  lbs.,  13.68  quarts, 
Cost  of  fodder  per  quart  of  milk, 1  82  cents. 


Record  of  Melia  —  Continued. 


Feed  Consumed 
(LBS.)  PER  Day 

Milk  Pkoddced 
(lbs.)  pee  Day. 

Amount  of  dry  veg- 
etalilo  matter  con- 
tiiliied  in  the  dally 
fodder     consumed 
(lbs.). 

a 

s 

< 

FEEDING  (3.) 

5 

o 

c 

c 
o 

c 
1 

"3 

o 

•fi 

"Weeks. 

Sept.  2-9, 

^ 

61 

14f 

141 

12 

2^ 

24.50 

784 

9-16,       . 

^ 

6^ 

13f 

12 

lOf 

22f 

23.97 

815 

Amount  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMOUNT  OF  FODDEK 

Total  Dry 
Matter. 

Digestible  Matter. 

6 

<a    2 

CONSUMED    DURING    THE 
3d  PERIOD. 

Protein. 

Carb. 
Hydrates. 

Fat. 

1    ** 

91  lbs.  Gluten  Meal, 
91  lbs.  Shorts,  . 
196  lbs.  Hay,      . 

80.37 

81.56 
175.32 
237.25 

2185 
16.21 

10.08 

56.92 

43.94 

100.30 

2.73 
3  47 

2.89 

1 

Total,      .... 

48.14 

201.16 

8.59 

J 

Analysis  of  Milk,  Sept.  10. 


Water,  . 
Solids,  . 
Fat  (in  Bolids), 


87.60 

12.40 

3.55 
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Cost  of  Fodder  consicmed  during  the  3d  Feeding  Period. 
91  lbs.  Gluten  Meal, 
91  lbs.  Shorts,   . 
196  lbs.  Hay, 


Total,  378  lbs. 


Cost  of  foddei'  per  day, 

Average  produce  of  milk  per  day, 

Cost  of  fodder  per  quart  of  milk. 


24.3  lbs 


1  Oo 
1  47 


o4 


25.3  cents. 

,  12.15  quart?. 

2.08  cents. 


Becord  of  Melia  —  Concluded. 


Feed  Consumed 

Milk  Proddcbd 

Amount  of  dry  veg- 
etable matter  con- 
tiiined  in  the  daily 
fodder     consumed 
(lbs;. 

"§ 

(LBS.J  PER  DAT. 

(LBS.)  PEK  Day. 

'S 
< 

FEEDING  (4.) 

1   ^ 

5 

o 

JS 

oo 

c 

c 
c 
o 

> 

3 

o 

ti 

■Weeks. 

Sept.  16-23,     . 

3i 

H 

19.4 

12.86 

11 

23.86 

23.42 

845 

23  to  Oct.  1,   . 

3i 

3i 

20.0 

13.36 

12 

25.36 

23.97 

790 

Amowit  of  Digestible  Matter  contained  in  the  Food  consumed 


Digestible  Matter. 

_o 

AMOUNT  OF  FODDER 

Total  Dry 
Matter. 

_      OS 

CONSUMED     DURING    THE 
4th  period. 

Protein. 

Carb. 
Hydrates. 

Fat. 

Nutritiv 

45.5  lbs.  Gluten  Meal, 

40.18 

10.93 

28.46 

1.37 

) 

45.5  lbs.  Shorts, 

40.73 

8.11 

21.97 

1.73 

276     lbs.  Hay,   . 

246.88 

327  79 

1 

14.19 

141.41 

3.36 

Total 

33  23 

191.84 

6.46 

J 

Analyses  of  Milk. 


Sept.  17. 


Sept.  30. 


Water,  . 
Solids,  . 
Fat  (in  solids). 
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Cost  of  Fodder  consumed  during  the  4th  Feeding  Period. 

45.5  lbs.  Gluten  Meal $0  51 

45.5  lbs  Shorts, "...  52 

276      lbs.  Hay, 2  07 

Total,  367      lbs.,  $3  10 

Cost  of  fodder  per  day, 22.14  cents. 

Avei-age  production- of  milk  per  day,  .        .        .    24.6  lbs.,  12.32  quarts. 
Cost  of  fodder  per  quart  of  milk, 1.8  cents. 


II  — Record  of  Nellie  May. 


Feed  Conscmed 
(lbs.)  pek  Uat. 

Milk  Produced 
(lbs.)  per  dat. 

Amniiiitof  dry  veg- 
etable matter  con- 
tained ill  the  daily 
fodder     cousumed 
(lbs.). 

■3 
a 

'H 
<! 

FEEDING  (1.) 

a   3 
3 

05 

"5) 

a 

ti 

c 

u 

o 

3 

c 
> 

0 
So 

WEEK3. 

July    1-S, 

8-15,       . 
15-22,       . 
22-2'J,       . 
29  to  Aujr.  5,    . 

H 

Si 
3i 
3i 

^ 

3i 
3i 

20 
20 
20 
20 
20 

9f 
10 
10 

9f 

8f 
8| 

19 

104 
18f 
17f 

23.97 

23.97 
23.97 
2397 
23.97 

925 
917 
900 
892 
937 

Amount  of  Digestible  Matter  contained  in  the  Food  consumed. 


Digestible  Matteb.             I 

% 

AMOUNT  OF  FODDER 

Total  Dry 

0  5 

g    K 

CONSUMED     DURING    THE 

Matter. 

Carb. 

•E 

1st  Period. 

Protein. 

Hydrates. 

Fat. 

a 

113f  lbs.  Gluten  Meal,      . 

100.46 

26.44 

62.15 

3.40 

^ 

113|  lbs.  Shorts, 

101.84 

20.25 

54.93 

4.34 

CO 

700    lbs.  Hay,    . 

626.15 

35.99 

358.64 

8.53 

Total,     .... 

828.45 

82.68 

475.72 

16.27 

) 
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Analyses  of  Milk. 


July  12. 

July  22. 

July  28. 

Water, 

Solids, 

Fat  (in  solids), 

87.11 

12.89 

8.86 

86.73 

13.27 

3.61 

86.49 

13.51 

4.01 

Cost  of  Fodder  constimed  during  the  1st  Feeding  Period. 

113|  lbs.  Gluten  Meal, $127 

113f  lbs.  Shorts, 1  31 

700    lbs.  Hay, 5  25 


Total,  927^  lbs.,    . 

Daily  produce  of  milk, 
Cost  of  fodder  per  day. 
Cost  of  fodder  per  quart  of  milk. 


.      $7  83 

18.63  lbs.,  931  quarts. 
22.4  cents. 
2.41  cents. 


Record  of  Nellie  May  —  Continued. 

Feed  Consumed 

Milk  Prodcced 

a 

(lbs.)  per  Day. 

(LBS.)  PES  Day. 

<^  a  _  u 

Z,  2~ 

fllli 

c 

< 

FF.KDING  (2.) 

1 

3 

5 

o 

C 

a 

o 
1^ 

i 

s 

>- 

o 

Weeks. 

Aug.    5-12,     . 

• 

6i 

Si 

20 

8^ 

8 

16t 

26.86 

945 

12-19,     . 

• 

H 

3i 

20 

^ 

8 

\^ 

26.86 

945 

19-26,     . 

6i 

3i 

I9f 

8 

7 

15 

26.86 

960 

26  to  Sept. 

1,  . 

64 

3i 

20 

8^ 

^ 

15? 

26.86 

977 

Amotmt  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMOUNT  OF  FODDER 

Total  Dry 
Matter. 

Digestible  Matter. 

6 

CONSUMED    DURING     THE 
2d  period. 

Protein. 

Carb. 
Hydrates. 

Fat. 

182  lbs.  Gluten  Meal, 
91  lbs.  Shorts,  . 
656  lbs.  Hay,      . 
Total,      .... 

160.74 

81.46 
497.34 
739.54 

43.69 
16.21 
28.59 
88.49 

113.83 

43.94 

284.86 

442.63 

5.45 

3.47 

6  78 

15.70 

1 
) 

Experiment  Station  lieport. 


49 


Analyses  of  Milk. 


Aug.  11. 


Water,  . 
Solids,  . 
Fat  (in  solids). 


Cost  of  Fodder  consumed  during  the  2d  Feeding  Period. 

182  lbs.  Gluten  Meal $2  04 

91  lbs.  Shorts, 1  05 

556  lbs.  Hay, 4  17 

Total,  829  lbs $7  26 


Cost  of  fodder  per  day. 

Average  produce  of  milk  per  day. 

Cost  of  fodder  per  quart  of  milk, 


.     25  93  cents. 

15.9  lbs.,  or  7  95  quarts. 

3.38  cents. 


Record  of  Nellie  May  —  Co.ntinued. 


Feed  Consumed 
(lbs.)  per  DAT. 

Milk  Produced 
(lbs.)  per  Dat. 

c  2  = 

a 
< 

FEEDING  (3.) 

3 

5 

u 

o 

c 

si 

E 

o 

be 

c 
c 
> 

5 

o 

H 

o 

li 

Weeks. 

Bept.  2-  8,       . 

H 

H 

19+ 

%-^ 

7f 

15  f 

28.95 

955 

8-15,       . 

^ 

Gi 

18f 

^ 

^ 

13f 

28.95 

985 

j4nio«n<  o/  Digestible  Matter  contained  in  the  Food  constwied. 


Digestible  Matter. 

6 

AMOUNT  OF  FODDEK 

Total  Dry 
Matter. 

»     M 

CONSUMED     DURING    THE 
3d  TEUIOD. 

Protein. 

Carb. 
Hydrates. 

Fat. 

3 

91  lbs.  Gluten  Meal, 

80.37 

21.85 

56.92 

2.73 

^ 

91  lbs.  Shorts, 

81.56 

16.21 

48.94 

3.47 

y^. 

270  lbs.  Hay,    . 

239.52 

13.88 

139.27 

3.29 

Total, 

401.45 

51.94 

240.13 

9.49 

) 
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Analysis  of  Milk  Sept.  10. 

Water, 85.18 

Solids 14.82 

Fat  (in  solids), 4.59 

Cost  of  Fodder  consumed  during  the  3d  Feeding  Period. 

91  lbs.  Gluten  Meal, $1  02 

91  lbs.  Shorts, 1  05 

270  lbs.  Hay, 2  03 

Total,    452  lbs |4  10 

Average  produce  of  milk  per  day,       .        .        .     14.18  lbs.,  7.09  quarts. 

Cost  of  fodder  per  day, 29.3  cents. 

Cost  of  fodder  per  quart  of  milk, 4.13  cents. 


Record  of  Nellie  May —  Concluded. 


Fkkd  Consumed 
(LBS.)  PER  Day. 

Milk  Pboddced 
(lbs.)  per  Day. 

■5 
a 

c 

FEEDING  (4.) 

"3 

V 

a 
5 

en 

o 

si 

•S  a 

a 
to 

a 

a 

a 

g 
o 

c 
c 
> 

o 

°2.S 

IIbM 

Weeks. 

Sept.  15-22,     . 

3i 

sj 

17| 

6^ 

b4, 

12} 

21.C7 

1,0021 

22-29,     . 

3i 

3i 

20 

^ 

6? 

14? 

23.97 

1,005 

Amount  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMOUNT  OF  FODDER 

Total  Dry 
Matter. 

Digestible  Matter. 

0 
03 

CONSinVIED     DURING    TUE 
4th  PERIOD. 

Protein. 

Carb. 
Hydrates. 

Fat. 

45^  lbs.  Gluten  Meal,     . 
45^  lbs.  Shorts, 
274    lbs.  Hay,  . 

40.18 
40.73 

245.09 
326.00 

10.93 
8.11 

14.84 

33.88 

28.46 

21.97 

140.38 

1.37 

1.73 
3.34 

1 

Total, 

190.81 

6.44 

} 
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Analysis  of  Milk. 


Sept.  80. 


Water,  . 
Solids,  . 
Fat  (in  solids), 


85.92 

14.08 

4.45 


Cost  of  Fodder  consumed  during  the  4th  Feeding  Period. 

45J  lbs.  GlutPn  Meal $0  51 

45^  lbs.  Shorts,  ....  .         . 

274    lbs.  Hay,     ....  ... 


52 
2  06 


Total,    365  lbs., $3  09 


Average  produce  of  milk  per  day. 

Cost  of  fodder  per  day, 

Cost  of  fodder  per  quart  of  milk. 


13.46  lbs.,  6.82  quarts. 
22.1  cents. 
3.25  cents. 


III.  —  Record  of  Fairt. 


- 

Fkkd  Consumed 
(lbs.)  pkr  dat. 

Milk  Produced 
(lbs.)  per  dat. 

o  =  = 

a 

"a 
< 

FEEDING  a  ) 

3 

o 

C 

is 

o 
?! 

c 
a 
> 

"3 

Weeks. 

July    1-8, 

8-15,     . 
15-22,     . 
22-29,     . 
29-Aug.  4,      . 

3| 
Si 

3i 

20 
20 
20 
20 
20 

10| 
lOf 
lOf 
lOf 
10| 

10 
9f 
9 

19f 
21 

20f 

\^ 

23.97 
23.97 
23.97 
23.97 
23.97 

907 
927 

912J 

902 

935 
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Amount  of  Digestible  Matter  co?itnined  in  the  Fodder  consumed. 


AMOUNT  OF  FODDER 

Tr.tal  Dry 
Matter. 

Digestible  Matter. 

6 

CONSUMED     DURING    THE 
18T  PERIOD. 

Protein. 

Carb. 

Hydrates. 

Fat. 

5 

a 

S5 

113|  lbs.  Gluten  Meal,       . 
113|  lbs.  Shorts, 
700  lbs.  Hay,    . 

100.46 
101.84 
626.15 
828.45 

26.44 
20.25 
35.99 

62.15 

54.93 

358.64 

3.40 

4.34 

8.53 

16.27 

1 

t-t 

Total,      .... 

82.68 

475.72 

_ 

Analyses  of  Milk. 


July  12. 

July  22. 

July  28. 

Aug.  4. 

Water, 

87.05 

86.42 

86.82 

86.79 

Solids, 

12.95 

13.58 

13.18 

13.21 

Fat  (in  solids),       .... 

3.76 

3.73 

3.67 

3.81 

Cost  of  Fodder  consumed  during  the  1st  Feeding  Period. 

llof  lbs.  Gluten  Meal, $1  27 

11  of  lbs.  Shorts 1  31 

700    lbs.  Hay, 5  25 

Total,  9271  lbs., $7  83 

Average  produce  of  milk  per  day,  ....      20.1  lbs.,  10  quarts. 

Cost  of  fodder  per  day, 22.4  cents. 

Cost  of  fodder  per  quart  of  milk, 2.24  cents. 


Becord  of  Fairy  - 

-  Continuecl 

Fked  Consumed 

Milk  Phoduced 

S  -  •a  3 

s 

(LBS.)  PER  DAT. 

(LBS.)  ptK  Day. 

a 
< 

FEEDING  (2.) 

a 

3 

o 

a 

ti 

a 
c 
o 

to 
c 

> 
C4 

1 

°a.5 

CUT!  5;^ 

Weeks. 

Aug.    4-11,     . 

6^ 

H 

20 

lOf 

9| 

20 

26.86 

942 

11-18,     . 

6^ 

3i 

20 

lOf 

9f 

20f 

26.86 

952 

18-25,     . 

H 

3i 

19f 

^ 

9 

18f 

26.26 

965 

25-Sept.  1,      . 

6i 

o\ 

19f 

10 

8f 

18f 

26.67 

1,027^ 
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Amount  of  Digestible  Matter  contained  in  the  Fodder  consumed. 


AJIOUNT  OF  FODDER 

Total  Dry 
Matter. 

Digestible  Mattee. 

6 

CONSU.MED     DURING    THE 
2d  PERIOD. 

Protein. 

Carb. 
Hydrates 

Fat. 

■A 

182  lbs.  Gluten  Meal, 
91  lbs.  Shorts,  . 
554  lbs.  Hay,      . 
Total,      .... 

160.74 

81.46 
495.55 
737.75 

43.69 
16.21 

28.48 
88.38 

113.83 

43.94 

283.83 

441.60 

6.45 

3.47 

6.75 

15.67 

J 

Analysis  of  Milk,  Sept.  11. 

Water, 86.39 

Solids, 13  61 

Fat  (in  solids), 3.91 

Cost  of  Fodder  consumed  dtiring  the  2d  Feeding  Period. 

182  lbs.  Gluten  Meal, $2  04 

91  lbs.  Shorts, 1  05 

654  lbs.  Hay, 3  79 


Total,  827  lbs.. 


$6  88 


Average  produce  of  milk  per  day, 

Cost  of  fodder  per  day. 

Cost  of  fodder  per  quart  of  milk. 


19.6  lbs.,  9.75  quarts. 
24.6  cents. 
2.52  cents. 


Becord  of  Fairy  —  Continued. 


Feed  Consiimed 

Milk  Produced 

ick  —  'S 

C3 

a 

(LBS.)  PER  DkX. 

(LBS.)  PEE  Day. 

^Ki 

c 

< 

FEEDING  (3.) 

_: 

(A 

^1==^ 

o 

fl  s 

m 

c 

c 

C  cu?  t-A 

■S  -A 

3 

3 

o 
CO 

to 

5 

s 

o 
S 

a 

2 
P 

< 

Weeks. 

Sept.  1-8, 

n 

H 

20 

9f 

S^ 

18 

29.71 

i,m\ 

8-15, 

^ 

6i 

164 

H 

n 

17 

26.65 

l.OOO 
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Amount  of  Digestible  Matter  contained  in  the  Fodder  consumed. 


AMOUNT  OF  rODDEB 

Total  Dry 
Matter. 

Digestible  Mattek. 

6 

CONSUMED     DUIUN'G    THE 
3d  period. 

Protein. 

Carb. 
Hydrates. 

Fat. 

■a 
a 

91  lbs.  Gluten  Meal, 
91  lbs.  Shorts, 
251  lbs.  Hay,      . 

80.37 

81.56 
■224.52 

386.45 

21.85 
16.21 
12.90 

56.92 

43.49 

128  59 

2.73 
3.47 

3.06 

1 
IS 

1 ::. 
) 

Total,      .... 

50.96 

229  45 

9.26 

Analysis  of  Milk  Sept.  1 0. 

Water, 85.60 

Solids, 1.05 

Fat  (in  solids), 1.88 

Cost  of  Fodder  consumed  during  ihe  3d  Feeding  Period. 

91  lbs.  Gluten  Meal $1  02 

91  lbs.  Shorts 1  05 

251  lbs.  Elay, 1  88 

Total,  433  lbs., $3  95 


Average  produce  of  milk  per  day, 

Cost  of  fodder  per  day, 

Cost  of  fodder  per  quart  of  milk. 


14.68  lbs.,  7.34  quarts. 
28.2  cents. 
3.84  cents. 


Becord  of  Fairy —  Concluded. 


Feed  Conscmed 

(lbs.)  pee  DAT. 

Milk  PRorrCED 
(lbs.)  per  DAT. 

Amount  of  dry  veg- 
etable matter  con- 
tained in  Ihe  diiily 
fodder     consumed 
(lbs.). 

1 
< 

feeding  (4.) 

a 
1   ^ 

3 

3 

1  ^ 
1 

c 

1 

a 
'5 
>■ 

1 

O 

Weeks. 

Sept.  15-22.     . 
22-29,      . 

H 

17f 
20 

10 

8f 
9 

ISf 
19 

21.96 
23.97 

1,0075 
1,035 
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Amount  of  Digestible  Matter  contained  in  the  Fodder  consumed. 


AMOUNT  OF  FODDEK 

Total  Dry 
Matter. 

Digestible  Matter. 

d 

CONSUMED     DURING    THE 
4th  period. 

Protein. 

Carb. 
Hydrates. 

Fat. 

.1   ^ 

3 

45^  lbs.  Gluten  Meal, 
45^  lbs.  Shorts, 
269  lbs.  Hay,      . 

40.18 

40.73 
240.62 

321.53 

10.93 
8.11 

13.83 
32.87 

28.46 

21.97 

137.81 

1.37 
1.73 
3.28 

Total 

188.24 

6.38 

} 

Analysis  of  Milk. 


Sept.  17. 

Sept.  30. 

Water 

85.85 

85.99 

Solids, 

14.15 

14.01 

Fat  (in  solids), 

4.06 

4.11 

Cost  of  Fodder  Consumed  during  the  4th  Feeding  Period. 

45J  lbs.  Gluten  Meal, $0  61 

45  J  lbs.  Shorts, 62 

269    lbs.  Hay, 2  02 


Total,  360  lbs., $3  06 


Average  produce  of  milk  per  day, 

Co.st  of  fodder  per  day, 

Cost  of  fodder  per  quart  of  milk. 


18.9  lbs.,  9.45  quarts. 
21.8  cents. 
2.31  cents. 
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GLUTEN   MEAL. 

[From  Chicago  Sugar  Refining  Company.] 

Eighty-five  per  cent,  passsed  through  mesh  144  to  square  inch. 


o 


5   a  : 


01   —   o 


O      2 


Moisture  at  100°  C, 
Dry  Matter,    . 


Analysis  of  Dry  Matter. 

Crude  Ash 

"      Cellulose,     . 

"      Fat,      .... 

"      Protein     (Nitrogenous 
Matter),    . 
Non  -  nitrogenous       Extract 

Matter,        .... 


-      ^ 


11.68 

88.32 

233.6 
1,766  4 

- 

- 

100.00 

2,000.0 

- 

- 

0.79 
0.77 
3.94 

15.8 
15.4 

78.8 

5.24 
59.89 

34 
76 

28.24 

664.8 

408.08 

85 

66.26 

1,325.2 

1,245.69 

94 

100.00 

2,000.0 

1,790.90 

- 

-  J 


The  gluten  meal  is  obtained  as  a  by-product  in  the  manu- 
facture of  starch  and  glucose  from  corn.  It  consists  mainly 
of  the  germs  of  the  latter,  with  more  or  less  skin  parts  and 
starch.  The  supply  of  this  substance  has  acquired  consider- 
able proportions  in  consequence  of  the  recent  development 
of  the  glucose  industry  in  this  country. 

Examinations  of  samples  from  various  sources  have  de- 
monstrated its  highly  nitrogenous  character,  and  left  but 
little  doubt  about  its  value  for  feeding  purposes  under  suit- 
able circumstances.  For  details  in  this  direction  I  refer,  as 
far  as  my  own  observations  and  statements  are  concerned,  to 
Bulletin  I.,  page  11,  and  Bulletin  V.,  page  5,  or  the  First 
Annual  Report.  The  variations  noticed  in  composition  are 
in  the  main  evidently  caused  by  modifications  in  the  manu- 
facturing process, —  a  circumstance  by  no  means  an  excep- 
tional one,  as  far  as  the  gluten  meal  is  concerned ;  for  all 
our  valuable  refuse  materials  for  fodder,  as  brans,  oil-cakes, 
etc.,  suffer  from  the  same  influence.  The  sample  which 
served  for  our  feeding  experiments,  and  furnished  the  ma- 
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terial  for  the  above  analysis,  was  obtained  by  the  following 
process,  according  to  the  kind  communication  of  Dr.  A. 
Behr,  the  superintendent  of  the  Chicago  Sugar  Refining 
Company :  ' '  The  process  mostly  followed  in  starch  and 
glucose  works  for  the  separation  of  starch,  includes  the  use 
of  caustic-soda  for  dissolving  the  gluten  (nitrogenous  con- 
stituents of  the  corn).  Our  process  difiers  in  these  particu- 
lars, that  we  do  not  use  any  caustic-soda  at  all,  and  that  we 
separate  the  germs  of  the  corn  before  it  is  finally  ground  up. 
The  consequence  is,  that  gluten  meal  contains  no  caustic- 
soda  or  sodium-salts,  and  is  comparatively  poor  in  fat,  — 
this  being  for  the  greater  part  removed  with  the  germs. 
The  way  we  proceed  is  briefly  as  follows  :  The  water  as  it 
comes  from  the  mills  and  carries  the  fine  starch  and  gluten 
in  suspension,  is  run  over  long  slightly  inclined  troughs,  the 
ordinary  "  Starch-Tables."  Here  the  heavy  starch  settles, 
while  the  lighter  particles,  small  starch,  gluten,  filne  and  fat 
are  carried  away  with  the  water.  This  mixture  is  allowed 
to  settle  in  large  vats,  the  clear  water  drawn  off,  and  the 
residue  dumped  into  filter  presses.  The  press  cakes  are 
dried  in  steam  driers,  ground  up  in  mills,  and  in  this  form 
make  the  gluten  meal." 

The  calculation  of  the  digestible  portion  of  the  gluten- 
meal  is  based  on  that  noticed  in  corn-meal,  in  actual  feeding 
tests.  The  numerical  relations  between  the  digestible  amount 
of  nitrogenous  constituents  and  of  carbohydrates  or  non- 
nitrogenous  constituents  in  the  above  sample  of  gluten  meal 
(1:2.92),  corresponds  quite  closely  with  that  in  a  fair 
sample  of  pease  ;  its  mineral  constituents  are,  however,  but 
one-fifth  of  that  of  the  latter. 

The  article  is  ofiered  for  sale  by  the  carload  in  bulk  at 
$21  per  ton,  or  $22.50  in  bags,  at  Boston  railroad  depots ; 
similar  charges  have  been  made  in  Springfield. 

The  analyses  of  Wheat  Bran  and  Timothy  Hay,  below 
stated,  refer  to  the  materials  used  in  this  experiment. 
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WHEAT  BRAN. 

[From  John  L.  Hollet,  South  Amherst,  Mass.] 
13.71  per  cent,  passed  through  mesh  144  to  square 


inch. 


1 

s  a 

o  o 

S;  o. 

c  c 
C  o 

S~8 

1   a 

to     O 

—  g 

Per  Cent,  of  Di- 
gestibility    of 
Constituents. 

6 

> 

s 
"A 

Moisture  at  100°  C, 

Dry  Matter,    .... 

10.48 

89.52 

100.00 

6.98 

lO.'iO 

4.77 

20.24 

57.81 

209.6 
1,790.4 

2,000.00 

139.6 

204.0 

95.4 

404.8 

1,156.2 

40.80 
76.32 

356.22 

924.96 

_ 

\ 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"       Cellulose,    . 

Fat,     .... 

"       Pro  tela   (Nitrogenous 

Matter,        .... 
Non  -  nitrogenous       Extract 

Matter,        .... 

20 
80 

88 

80 

100.00 

2,000.0 

1,398.3 

- 

The  article  sold  at  $23  per  ton  at  the  mill. 


TIMOTIir  HAY. 

[From  the  grounds  of  the  Experiment  Station,  June  20, 


1884.] 


i 

Si  a 
a   o 

c  a 

■S  "^  §■ 

1    ^ 

"S  5  = 

> 

Moisture  at  100°  C, 

10.55 

211.0 

_ 

_ 

^ 

Dry  Matter,    .... 

89.45 

1,789.0 

- 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

4.69 

938 

- 

- 

<o 

"       Cellulose,    . 

29.21 

584.2 

338.84 

58 

^- 

Fat 

2.65 

63.0 

24.38 

46 

1— ( 

"       Protein    (Nitrogenous 
Matter,        .... 

9.02 

180.4 

102.83 

57 

Non  -  nitrogenous       Extract 

Matter,        .... 

54.43 

1,088.6 

685.82 

63 

100.00 

2,000.0 

1,151.87 

- 

>* 

The  grass  was  cut  at  the  close  of  the  blooming  period, 
and  the  hay  is  a  fair  article  of  its  kind. 
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SUMMAHY  OF  THE  INFLUENCE  OF  FEED   ON  THE 
COMPOSITION  OF  MILK. 


NELLIE   MAY.  —  Breed,  grade  Ayrshire;  age,  4  years;  dropped  last  calf  Feb. 

1,  1884. 


Teak  and 

Month. 


Dally 

Yield  of 

Milk. 


Composition  of  Mile. 


Total 
SoliUs. 


Solids 
not 
Fat. 


1884. 

April  8, 
11, 
14, 
16, 
18, 
21, 
3, 
7. 


May 


12, 
20, 
23, 
26, 

June    16, 

30, 

July    12, 

22, 

28, 

Aug.     4, 

11. 
Sept.    10, 

17, 
30, 


4  qts.  Indian  meal    and    hay 
all  she  would  eat. 

5j  lbs.  meal  and  15  lbs.  hay, 

•  6J  lbs.  meal  and  17  lbs.  hay, 

6^  lbs.  meal,  8  lbs.  hay  and  40  ; 

lbs.  ensilage.  " 

6^  lbs.  meal,  8  lbs.  hay  and  40 

lbs.  ensilage. 
6^  lbs.  meal,  8  lbs.  hay  and  50 

lbs.  ensilage. 
6^  lbs.  meal,  8  lbs.  hay  and  50 

lbs.  ensilage. 
'6^  lbs.  meal,  8  lbs.  hay  and  50  ' 

lbs.  cns-ilage. 
6^  lbs.  meal,  8  lbs.  hay  6.J  lbs. 

shorts  and  40  lbs.  ensilage. 
6.^  lbs.  meal  and  20  lbs.  hay,     . 

3|  lbs.  wheat    shorts,  3}    lbs. 
gluten  meal  and  20  lbs.  hay. 

Z\   lbs.  wheat    shorts,  3;^  lbs. 

gluten  meal  and  20  ll)s.  hav. 
3^    lbs.  wheat    shorts,  6^  lbs. 

gluten  meal  and  20  lbs.  hay. 
'6^    lbs.   shorts,  6^   lbs.  gluten 

meal  and  20  lbs.  hay. 
3i    lbs.  shorts,  3^  lbs.  gluten 

meal  and  20  lbs.  hay. 


15   lbs. 

15  " 

15  " 
14  " 
14  " 

14  " 

16  " 

16  " 

15  " 
15  " 
15  " 
15  " 

20  " 

18  " 

19  " 
19  " 
18  " 

17i    " 

17  " 

15  " 

12  « 

14  « 


87.57 
87.18 
87.09 
87.33 
87.65 
87.02 
87.00 
87  09 

87.43 
87.39 
87.19 
87.37 

86.89 

87.20 
87.11 
86.73 
86.49 

86.77 
86.75 

85.18 

85.04 
85.92 


12.43 

12.82 
12.91 
12.67 
12.35 
12.98 
13.00 
12.91 

12.57 
12.61 
12.81 
12.03 

13.11 

12.80 
12.89 
13.27 
13.51 

13.23 
13.25 

14.82 

14.96 
14.08 


371 
3.82 
3.87 
3.56 
3.97 
3.99 
3.81 
3.91 

3.86 
3.80 


3.68 

3.81 

3.83 
3.86 
3.61 
4.01 

4.01 
406 

4.59 

4.36 
4.45 


8.72 
9,00 
9.04 
9.11 
8.33 
8.99 
8.19 
9.00 

8.71 
8.81 
9.13 
8.95 

9.30 

8  97 
9.03 
9.56 
9.50 

9.22 
9.19 

10.23 

10.60 
9.63 


FAIRY. — Breed,  grade  Ayrshire;  age,  5  years;  dropped  last  calf  Feb.  25, 1884, 


May 


18S4. 

April  8, 
11, 
14, 

16, 

18, 

21, 

3, 

7, 

12, 

20, 
23, 

26, 

June  10, 
16, 
30, 


"  4  qts.  meal  and  all  hay  animal 

would  eat, 
'  4  qts.  meal  and  all  hay  animal 

would  eat. 
5.^  lbs.  meal  and  15  lbs,  hay, 
6.^  lbs.  meal  and  17  lbs.  hay, 
6.t  lbs,  meal  and  17  lbs.  hay, 

■  61  lbs.  meal,  8  lbs.  hay  and  40 

lbs.  ensilage, 
6^  lbs,  meal,  8  lbs,  hay  and  40 

lbs.  ensilage, 
6^  lbs.  meal,  7  lbs.  hay  and  60 

lbs,  ensilage. 

■  6^  lbs.  meal,  7  lbs,  hay  and  60 

lbs,  ensilage, 
6J  lbs.  corn  meal,  6^  lbs.  shorts, 

7  lbs.  hay  and  60  lbs.  ensilage. 
6^  lbs,  meal  and  20  lbs,  hay, 


19   lbs, 
19      " 

87.46 
87.67 

12.54 
12.33 

3  33 

3.20 

19      " 

87.54 

12,46 

3.34 

19      «' 
19      «« 
19      " 
19      " 
19      «' 

87.28 
87  92 
87.59 
87.16 
86.99 

12.72 
12.08 
12.41 
12.84 
1301 

349 
3.32 
3.64 
4  08 
38S 

19      •« 

86.84 

13.16 

3.93 

19      » 
19      « 

87.33 
87.55 

12.67 
12.45 

3.60 
3,29 

18i    " 

87.57 

12.43 

3.37 

20  " 

21  «« 
20      " 

87.10 
86.60 
87.36 

12.90 
13.40 
12.64 

3,61 
3.83 
3.59 

9.21 
9.13 

9.12 

9.23 
8.76 
8.77 
8.76 
9.13 

9.13 

9.07 
9.16 

9.06 

9.29 
9.57 
9.05 
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FAIRY  —  Concluded. 


FEED. 

Daily 

Yield  of 

Milk. 

Composition  of  Milk. 

Year  and 
Month. 

Water. 

Total 
Solids. 

Fat. 

Solids 
not 
Fat. 

Xuly     12, 
22, 

Aug.      4, 

11, 

Sept.    10, 

30, 

f  3i    lbs,  shorts,  3^  lbs.   gluten 
1      meal  and  20  lbs.  hav. 
1  3^    lbs.    shorts,  3^  lbs.  gluten  [ 
(      meal  and  20  lbs.  hay.                J 
1  3i    lbs.  shorts,  6^   lbs.  gluten ) 
\     meal  and  20  lbs.  hay. 
1 6j|    lbs.  shorts,  6^  lbs.   gluten 
1     meal  and  20  lbs.  hay.                | 
3^    lbs.  shorts,  3^  lbs.  gluten 
meal  and  20  lbs.  hay. 

21       " 
21      " 

19      " 
21      " 
17      " 
19      '« 

87  05 
86.42 

86.79 
86.39 
85.60 
85.99 

12.9.5 
13.53 

13.21 
13.61 
14.40 
14.01 

3.76 
3.73 

3.81 
3.91 

4.84 
4.11 

9.19 
9.85 

9.40 
9.70 

9  56 
9.90 

CLAR.  A.  —  Breed,  grade  Ayrshire ;  age,  5  years ;  dropped  last  calf  Feb.  25, 1884. 


May 


18S4. 

April     8, 

11, 

•     14, 

18, 

21, 

3, 

7, 

12, 

20, 

23, 

26, 


'4  qts.  meal  and  all 
animal  would  eat 
'  4  qts.  meal  and  all 
animal  would  cat 
6.^  lbs.  meal  and  15 
6.^  lbs.  meal  and  15 
■  6|  lbs.  meal,  7  lbs. 

lbs.  ensilage. 
'  6^  lbs.  meal,  7  lbs. 

lbs.  ensilage. 
6^  lbs.  meal,  7  lbs. 

lbs.  ensilage. 
6^  lbs.  meal,  7  lbs. 

lbs.  ensilage. 
6^  lbs.  meal,  7  lbs. 
lbs.  ensilage. 


the  hay  the 

the  hay  the 

lbs.  liay, 
il)S.  hay, 
hay  and  30 

hay  and  30 ' 

bay  and  30 ' 

hay  and  30 

hay  and  30 


16    lbs. 
16      " 

88.04 
87.32 

11.96 
12.08 

3.27 
3.48 

16      " 

87.39 

12.01 

3.56 

17      " 
16      " 
15.J    " 
15|    " 

87.08 
87  37 
87  25 
87.39 

12.92 
12.03 
12.75 
12.61 

3  89 
3  73 
3.69 
3.62 

15      " 

87.20 

12.80 

3.66 

14      " 

87.69 

12.31 

3.47 

14      '« 

87.88 

12.12 

3.21 

13      " 

87.97 

12.03 

3.47 

8  69 
9.20 

9.05 

9.03 
8.90 
9.06 
8.99 

9.14 
8.84 
8.91 
8.56 


MELIA.  —  Breed,  Ayrshire;  age,  11  years;  dropped  last  calf  Feb.  15, 1884. 


18S«. 

Jirae 

16, 

30, 

jQl.y 

12, 

22, 

28, 

Aug. 

4, 

11, 

Sept. 

10, 

17, 

30, 

Nov. 

18, 

24, 

Dec. 

5, 

10, 

17, 

24, 

1S85.      1 

Jan. 

7, 

15, 

f6i  lbs.  meal,  6.^  lbs.  shorts,  5} 

I     lbs.  hay  and  60  lbs.  ensilage.  J 

6.J  lbs.  meal  and  20  lbs.  hay,     . 

3 J    lbs.  shoi  ts,  3j    lbs.  gluten 

meal  and  20  lbs.  hay. 
3^    lbs.   shorts,  3|  lbs.  gluten 

meal  and  20  lbs.  hay. 
3j    lbs.  shorts,  3}  lbs.   gluten ' 

meal  and  20  lbs.  hay. 
3.^  lbs.  shorts,  6^    lbs.  gluten 

meal  and  20  lbs.  hay. 
3|  lbs.  shorts,  3^    lbs.  gluten 

meal  and  20  lbs.  hay. 
3^  lbs.  shorts,  3|  lbs.  meal  and 

20  lbs.  hav. 
'3^  lbs.  shorts,  3^  lbs.  meal,  3^' 

lbs.  gluten  meal  and  15  lbs. 

hay. 

3^  lbs.  shorts,  Z\  lbs.  meal  and 
15  lbs.  hay. 

"  Z\  lbs.  shorts,  Z\  lbs.  meal  and 
15  lbs.  hay. 


28    lbs. 

87.84 

12.16 

3.21 

23      " 

88.29 

11.71 

2.99 

27      " 

8S.15 

11.85 

3.23 

27      " 

87.30 

12.70 

3.14 

27      " 

87.40 

12.60 

3.48 

27      " 

87.92 

12.08 

3.20 

29      " 

87.15 

12.85 

3,49 

24      " 

87  60 

12.40 

3  55 

22      " 

87.48 

12.52 

3.26 

25      '< 

87.56 

12.44 

3.14 

19      " 

87.66 

12.34 

3.39 

19      " 

87.88 

12.22 

3.48 

22      " 

87.01 

12.99 

3.55 

22      " 

87  27 

12  73 

3.49 

21      « 

87.68 

12.32 

3  24 

20      " 

87.31 

12.69 

3.58 

16      " 

87.49 

12.51 

3.66 

16     " 

88.09 

11.91 

3.33 

8.95 

8  72 
8.57 
856 

9.12 

8.88 

9.30 
8.85 
9.26 
9.30 
8.95 
8.74 

9  44 
9.24 
9.03 

9.11 
8.85 
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BESSIE.  —  Breed,  grade  Jersey;  age,  5  years;  dropped  last  calf  Oct.  17,  1884. 


Year  and 

Month. 


Dally 

Yield  of 

Milk. 


Composition  op  Mile. 


Total 

Solids. 


Solids 
not 
Fat. 


Nov.    18, 
24, 

Dec.      5, 
10, 

17, 
24, 

1885. 

Jan.      7, 
15, 


3^  lbs.  shorts,  3^  lbs.  meal  and 

16  lbs.  hay. 
'o\  lbs.  shorts,  3jJ  lbs.  meal,  3}' 

lbs.  gluten  meal  and  16  lbs. 

hay. 
'3^  lbs.  shorts,  Z\  lbs.  meal,  3.^ 

lbs.  gluten  meal  and  16  lbs. 

hay. 
3:1  lbs.  ghorts,  3|  lbs.  meal  and  ) 

15  lbs.  hay.  J 


■  Z\  lbs.  shorts,  3^  lbs.  meal  and 

1.5  lbs.  hay. 
Z\  lbs.  shorts,  3^  lbs.  meal  and 
15  lbs.  hay. 


29  lbs. 

21  " 

29  " 

29  " 


87.06 
87.91 

86.18 
86.99 

87.41 
85.36 


87.26 
87.29 


12.94 
13.09 

13.82 
13.01 


12.59 
14.64 


12.74 
12.71 


4.04 
3.86 

4.02 
3.72 


3.32 
4.75 

3.73 
3.91 


8.90 
9.13 

9  80 
9.29 


9.27 


9.01 
8.80 


LADY  HORACE.  — Grade  Ayrshire;  age,  5  years;  dropped  last  calf  Oct.  16,  1884. 


1884. 

Nov.  18, 
24, 

Dec.  5, 
10, 
17, 
24, 

1883. 

Jan.       7, 

15, 


3|  lbs.  shorts,  3:^  lbs.  meal  and  \ 
16  1I)S.  hay.  J 

Zl  lbs.  shorts,  3^  lbs.  meal,  3n 
lbs.  gluten  meal  and  20  lbs.  > 
hay.  J 

Z\  lbs.  shorts,  Z\  lbs.  meal  and  ) 
19  lbs.  hay.  J 


■  3;^  lbs.  shorts,  Z\  lbs.  meal  and 

19  lbs.  hay. 
3|  lbs.  shorts,  3.^  lbs.  meal  and 

19  lbs.  hay. 


29  lbs. 

86  02 

13  98 

4.99 

28   " 

87.15 

12.8.5 

3.R5 

33   " 

8o.l2 

14.88 

5.10 

34   " 

87.20 

12.80 

3.74 

31   " 

87.26 

12.74 

3.86 

23   «' 

86.22 

13  78 

4.70 

24   " 

87.41 

12.59 

3.64 

24   " 

8705 

12.95 

3.95 

8.99 
9  20 
9.78 
9.06 
8.83 

9.08 


8.95 
9.00 
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Observations  with  Milk. 

I.     Influence  of  Temperature  on  Specific  Gravity. 

Pure  milk  (Lady  Horace)  :  Water,  87.17  per  cent. ; 
solids,  12.83  per  cent. ;  fat,  3.69  per  cent. ;  solids  not  fat, 
9.14  per  cent. 


Temperature 

,  8.5°  C. 

Sp 

.  Gr. 

,  1  0350. 

♦Lactometer, 

120. 

t( 

11.5° 

» 

1.0314. 

t( 

118. 

<t 

14° 

(t 

1.0338. 

<( 

116. 

t( 

16.5° 

u 

1.0329. 

(( 

113. 

u 

19.5° 

(t 

1.0323. 

(( 

111. 

<( 

22.° 

ct 

1.0317. 

(t 

109. 

H 

24.° 

it 

1.0314. 

u 

108. 

t( 

28.3° 

(» 

1.0299. 

<c 

103. 

i( 

80.° 

tt 

1.0293. 

(i 

101. 

Pure  milk:   "Water,  87.26   per  cent.;    solids,  12.74  per 
cent. ;  fat,  3.89  per  cent. ;  solids  not  fat,  8.85  per  cent. 


Temperature 

,  7.°  C. 

Sp.  Gr. 

,  1.0353. 

Lactometer, 

,121. 

(( 

9.° 

« 

1.0353. 

" 

121. 

C( 

lO.o 

tt 

1.0350. 

ct 

120. 

>( 

13.° 

ti 

1.0338. 

CI 

116. 

tc 

14.° 

tt 

1.0335. 

cc 

115. 

u 

16.° 

ti 

1.0332. 

tt 

114. 

(t 

17.° 

It 

1.0329. 

ct 

113. 

tt 

19.5° 

tt 

1.0320. 

tc 

110. 

u 

21.° 

ft 

1.0314. 

cc 

108. 

CI 

23.° 

tc 

1.0311. 

cc 

107. 

Pure   milk:    Water,  86.22  per  cent.;    solids,  13.78  per 
fat,  4.70  per  cent. ;  solids  not  fat,  9.08  per  cent. 


Temperature 

,  3.0  C. 

Sp 

1.  Gr. 

,  1  0356. 

Lactometer 

,122. 

cc 

6.5° 

tc 

1.03,53. 

12L 

cc 

8.5° 

cc 

1.03.50. 

120. 

M 

ll.o 

(I 

1.0347. 

119. 

U 

13.5° 

cc 

1.0340. 

117. 

t( 

16.2° 

cc 

1.0329. 

113. 

CC 

19.8° 

cc 

1.0320. 

tc 

110. 

•  The  lactometer  nscd  in  these  examinations  is  Mott's  Lactometer,  verified  by  Dr. 
H.  A.  Mott  of  New  York  City,  N.  Y. 
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Pure   milk:    "Water,  87.41  per   cent.;    solids,  12.59  per 

cent.  ;  fat,  3.64  per  cent. ;  solids  not  fat,  8.95  per  cent. 

Temperature,  11.5°  C.           Sp.  Gr.,  1.0356.  Lactometer,  122. 

"            13.6°  "        1.0350.  "            120. 

"            16.0  "        1.0347.  "            119. 

18.°  "        1.0341.  "            117. 

18.5°  "        1.0338.  "            116. 

Pure  milk :    Water,  87.05  per  cent. ;    solids,  12.95  per 
cent. ;  fat,  3.95  per  cent. ;  solids  not  fat,  3.00  per  cent. 
Temperature,  12.5°  C.  Sp.  Gr.,  1.0338.  Lactometer,  116.  ' 


15. 


1.0332. 


114. 


Pure  milk  (Bessie)  :   Water,  86.99  per  cent.  ;  solids,  13.1 
per  cent. ;  fat,  3.72  per  cent. ;  solids  not  fat  9.29  per  cent. 


Temperature 

,    9.°  C. 

Sp.  Gr. 

,  1.0353. 

Lactometer 

121. 

It 

ll.o 

t( 

1.0350. 

(4 

120. 

i( 

14.5° 

(( 

1.0341. 

(( 

117. 

It 

17.° 

(i 

1.0335. 

M 

115. 

K 

19.5° 

<t 

1.0332. 

CC 

114. 

( 

21.4° 

(( 

1.0323. 

l( 

111. 

I 

24.9° 

It 

1.03  IL 

C( 

107. 

t 

27.5° 

(t 

1.0299. 

(t 

103. 

( 

30.° 

4( 

1.0293. 

u 

101. 

Water,  87.41  per  cent.  ;  solids,  12.59  per  cent. ;  fat,  3.29 
per  cent.  ;  solids  not  fat,  9.30  per  cent. 


Temperature 

5.°  C. 

Sp.  Gr. 

,  1.0365. 

Lactometer, 

125. 

i( 

8.5° 

(I 

1.0362. 

ti 

124. 

tc 

9.° 

" 

1.0362. 

« 

124. 

(t 

12.° 

(t 

1.0353. 

t( 

121. 

w 

16.° 

C( 

1.0341. 

ti 

117. 

i( 

17.° 

l( 

1.0341. 

it 

117. 

tt 

20.O 

C( 

1.0329. 

It 

113. 

" 

21.° 

it* 

1.0326. 

(t 

112. 

(1 

23,5° 

II 

1.0317. 

11 

109. 

Water,  85.33  per  cent. ;  solids,  14.67  per  cent.  ;  fat,  4.75 
per  cent. ;  solids  not  fat,  9.92  per  cent. 


Temperature 

1.8° 

C. 

Sp.  Gr. 

,  1.0371. 

Lactometer,  127. 

6.5° 

1.0365. 

"            125. 

9.° 

1.0365. 

125. 

11.° 

1.0362. 

124. 

13.5° 

1.0356. 

122. 

16.5° 

1.0344. 

118. 

u 

19.5 

u 

1.0329. 

113. 
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Water,    87.27  per   cent.  ;  solids,    12.73    per   cent. ;    fat, 
3.73  per  cent. ;  solids  not  fat,  9.00  per  cent. 


Temperature,  11. .5°  C. 

Sp.  Gr.,  1.0356. 

Lactometer,  122. 

14.9° 

"       1.0350. 

120. 

1G.5° 

"       1.0344. 

118. 

18.0 

'•      1.0341. 

117. 

Water,  87.32  per  cent. ;  solids,  12.68  per  cent. ;  fat,  3.91 
per  cent.  ;  solids  not  fat,  8.77  per  cent. 


Temperature,  13.5°  C. 
15.° 


Sp.  Gr.,  1.0335. 
"       1.0335. 


Lactometer,  115. 
115. 


Pure  milk  (Melia)  :  Water,  87.27  per  cent. ;  solids, 
12.73  per  cent. ;  fat,  3.49  per  cent. ;  solids  not  fat,  9.24 
per  cent. 


Temperature 

9.°  C. 
11.°  C. 

Sp 

Gr. 

,  1.0341. 
1.0338. 

Lactometer, 

4( 

117. 
116. 

it 

14.8° 

1.0332. 

(( 

114. 

l( 

18.° 

1.0323. 

(( 

111. 

t> 

20.5° 

1.0320. 

" 

110. 

ti 

22.° 

1.0320 

tt 

110. 

t< 

25.° 

1.0308. 

(( 

106. 

IC 

27.° 

1.0302. 

u 

104. 

(( 

29.5° 

1.0293. 

(« 

101. 

Water,  87.67  per  cent.  ;  solids,  12.33  per  cent. ;  fat,  3.24 
per  cent. ;  solids  not  fat,  9.09  per  cent. 
Temperature,    5.°    C.  Sp. 


8.8° 
12.° 
14.° 
15.5° 
17.° 
19.5° 
20.5° 


1.0356.             Lactometer,  122. 

1.0353. 

121. 

1.0341. 

117. 

1.0,335. 

115. 

1.0332. 

114. 

1.0329. 

113. 

1.0317. 

109. 

1.0314. 

108. 

Water,    87.31   per  cent.  ;    solids,    12.69    per   cent. ;  fat, 
3.57  per  cent. ;  solids  not  fat,  9.12  per  cent. 


Temperature 

0.5°  C. 

Sp 

Gr. 

,1.0356. 

Lactometer,  122. 

6.5° 

1.0353. 

121. 

8.° 

1.0350. 

120 

10.° 

1.0350. 

120. 

12.5° 

1.0341. 

117. 

15.5° 

1,0332. 

114. 

19.° 

t( 

1.0317. 

109. 
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Water,    87.32;  per   cent.;  solids,    12.68  per   cent;  fat, 
3.66  per  cent. ;  solids  not  fat,  9.02  per  cent. 


Temperature,  12.°  C. 

Sp.  Gr.,  1.0332. 

Lactometer,  114. 

14.° 

"       1.0329, 

113. 

16.5° 

"      1.0326. 

112. 

17.7° 

"       1.0323. 

111. 

Water,  88.07  per  cent.  ;  solids,  11.93  per  cent. ;  fat,  3.33 
per  cent.  ;  solids  not  fat,  8.60  per  cent. 

Temperature,  13.°  C.  Sp.  Gr.,  1.0311.  Lactometer,  107. 

15.°  "      1.0311.  "  107. 


Mixed  Milk  from  Several  Cows. 

I.     Water,  87.50  per  cent. ;  solids,  12.50  per  cent.  ;  fat, 
3.43  per  cent. ;  solids  not  fat,  9.07  per  cent. 


Temperature, 

,  12.0  c. 

Sp. 

Gr. 

,  1.0350. 

Lactometer,  120. 

i( 

14.5° 

(( 

1.0347. 

119. 

" 

15.6° 

(( 

1.0344. 

118. 

(( 

17.° 

(I 

1.0338. 

116. 

C( 

18.° 

u 

1.0335. 

115. 

n.     Water,    85.70   per   cent. ;  solids,  14.30  per   cent, 
fat,  4.90  per  cent, ;  solids  not  fat,  9.40  per  cent. 


Temperature 

,  12.°  C. 

Sp.  Gr. 

,  1.0362. 

Lactometer, 

124. 

14.0 

1.0355. 

122. 

16.° 

1.0345. 

118. 

17.° 

1.0335. 

115. 

19.° 

1.0329. 

113. 

22.° 

1.0323. 

111.. 

27.° 

1.0305. 

105. 

m.     Water,  86.50   per  cent;  solids,    13.50   per   cent.; 
fat,  3.88  per  cent.  ;  solids  not  fat,  9.62  per  cent. 


Temperature 

,  11.7°  C. 

Sp 

i.Gr, 

.,  1.0365. 

Lactometer, 

,  125. 

(C 

13.° 

(( 

1.0359. 

C( 

123. 

t( 

14.° 

" 

1.0353. 

(( 

121. 

ti 

15.° 

(( 

1.0350. 

" 

120. 

(C 

16. 

iC 

1.0347. 

«( 

119. 

(( 

18.° 

<( 

1.0343. 

({ 

118. 

«4 

19.2° 

It 

1.0340. 

it 

117. 

(t 

20.° 

(( 

1.0338. 

<t 

116. 

t( 

21.° 

t( 

1.0330. 

(C 

114. 

it 

21.5° 

t( 

1.0330. 

u 

114. 
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IV.     "Water,  85.90  per  cent. ;   solids,   14.10  per  cent,  i 
fat,  4.65  per  cent. ;  solids  not  fat,  9.45  per  cent. 


Temperature,  11.°  C. 
13° 
15° 
16.5° 
19.° 
21.° 
"  22.° 

25.° 


.Gr 

,  1.0362. 

Lactometer, 

124. 

i( 

1.0353. 

(( 

121. 

i( 

1.0347. 

i( 

119. 

it 

1.0343. 

t( 

118. 

M 

1.0332. 

It 

114. 

tt 

1.0328. 

(( 

113. 

IC 

1.0323. 

it 

111. 

li 

1.0317. 

it 

109. 

V.     Water,   86.34   per  cent. ;   solids,   13.66   per  cent. ; 
fat,  3.93  per  cent. ;  solids  not  fat,  9.73  per  cent. 


Temperature,  11.°  C. 
13.5° 
15.° 
16.5° 
18.° 
21.° 
"  23.° 

25.° 


Sp.  Gr.,  1.0371. 
1.0371. 
"  1.0362. 
1.0356. 
1.0353. 
1.0341. 
1.0335. 
1.0326. 


Lactometer,  127. 
127. 
124. 
"  122. 

121. 
117. 
115. 
112. 


VI.     Water,  84.87  per  cent. ;  solids,   15.13  per  cent, 
fat,  5.49  per  cent. ;  solids  not  fat,  9.64  per  cent. 

Sp.  Gr.,  1.0359.  Lactometer,  123. 

1.0350.  "  120. 

1.0347.  "  119. 


Temperature,  11.°  C. 
,    13.° 
14.5° 


17.° 
18.5° 


1.0338. 
1.0338. 


116. 
116. 


Pure  Milk  (Massachusetts  Agricultural  College). 


Temperature,  21.°  C.               Sp.  Gr.,  1.032. 

Lactometer 

110. 

14.°                        "        1.033. 

ii 

114. 

"            10.°                        "       1.035. 

ti 

120. 

7.0                         "        1.0355. 

tt 

122. 

Increasing  temperature  of  same  :  — 

Temperature,  14.°  C.               Sp.  Gr.,  1.0345. 

Lactometer, 

116. 

19.0                         "       1.0330. 

11 

114. 

••           21.0                         ••       1.0325. 

u 

112. 
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n.     Injluence  of  Water  on  the  Composition  of  Milk, 

Milk  from  Lady  Horace  :  Water,  87.05  per  cent. ;  solids, 
12.95  per  cent. ;  fat,  3.95  per  cent. ;  solids  not  fat,  9.00  per 
cent. 

Added  water  until  the  lactometer  stood  at  100  at  15*^  C, 
or  14.5  per  cent. 

Water, 88.89  per  cent. 

Solids 11.11        " 

Fat  (in  solids), 3.31        " 

Solids  not  fat, 7.80        '* 

Milk  from  Bessie  :  Water,  87.29  per  cent. ;  solids,  12.71 
per  cent.  ;  fat,  3.91  per  cent. ;  solids  not  fat,  8.80  per  cent. 

Added  water  until  the  lactometer  stood  at  100  at  15°  C, 
or  15.4  per  cent. 

Water, 89.03  per  cent. 

Solids, 10.97 

Fat  (in  solids), 3.31        " 

Solids  not  fat, 7.66        " 

Milk  from  Melia  :  Water,  88.09  per  cent. ;  solids,  11.91 
per  cent. ;  fat,  3.33  per  cent. ;  solids  not  fat,  7.58  per  cent. 

Added  water  until  the  lactometer  stood  at  100  at  15°  C, 
or  8.7  per  cent. 

"  Water, 88.91  per  cent. 

Solids, 11.09 

Fat, 3.12        " 

Solids  not  fat, 7.97        " 

Pure  milk  — 1.032  specific  gravity  at  21°  C.,  110°  lacto- 
meter. 

3|  per  cent,  of  water  added  21.°  C.  1.0315  Sp.  Gr.,  or  108  Lactometer. 

6f       "  "  "      21.0  1.030  "  lOi 

10       "  "  "      21.°  1.029  "  100  " 

16|     "  ••  "     21.0  1.027  "  94  •• 
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m.     Influence  of  Skimming  on  the  Specific  Gravity  of 

Milk. 

Fresh  genuine  milk  stood  at  — 

23.°  C.        1.0300  Sp.  Gr.,  or  104  Lactometer. 
19.°  1.0315  "  108  " 

14.°  1.0320  "  110  « 

After  skimming :  — 

9.°C.        1.0360  Sp.  Gr.,  or  124  Lactometer. 
18,°  1.0350  "  120 

23.°  1.0350  "  120 


3.     Notes  on  Feeding  Experiments  with  Pigs. 

The  experiment  described  in  a  few  subsequent  pages  is  the 
first  of  a  series  planned  for  the  purpose  of  studying  the  com- 
parative feeding  value  of  skim-milk  and  of  creamery  butter- 
milk, in  connection  with  corn  meal  for  the  production  of 
pork.  To  secure  a  suitable  basis  for  the  work,  it  was  de- 
cided to  ascertain  first  the  facts  re2:ardinoi:  the  results  of 
feeding  equal  measures  of  skim-milk  and  of  buttermilk,  with  a 
corresponding  weight  of  corn  meal  in  both  cases.  The  skim- 
milk  was  obtained  from  the  dairy  of  the  college  and  the 
station ;  the  buttermilk  from  the  factory  of  the  Amherst  Co- 
operative Creamery  Association.  The  skim-milk  was  rated 
at  two  cents  per  gallon,  and  the  creamery  buttermilk  1.37 
cents  per  gallon, — the  contractor's  price.  Corn  meal  was 
bought  at  $28  per  ton.  Several  analyses  of  both  kinds  of 
milk,  and  the  mean  of  three  analyses  of  the  corn  meal  fed 
during  the  experiment,  are  stated  further  on. 

The  skim-milk  contained  about  2.5  per  cent,  more  solid 
matter  than  the  creamery  buttermilk,  a  circumstance  due, 
most  likely,  to  the  access  of  some  water  from  the  first  wash- 
ing of  the  butter. 

Six  pigs,  from  forty  to  fifty  pounds  in  weight  (Berkshires) , 
secured  from  the  college  farm,  were  used  for  the  experiment ; 
three  of  them  were  fed  with  skim-milk  and  corn  meal  (Lot 
A),  and  three  with  creamery  buttermilk  and  corn  meal 
(Lot  B).     Each  of  the  two  lots  consisted  of  ore  barrow  and 
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two  sows;  the  former  (HI.)  gave  in  both  lots  the  best  re- 
sults. The  animals  were  fed  alike,  in  the  following  way :  — 
One-third  of  the  daily  ration  of  milk  was  fed  with  one-half 
of  the  daily  ration  of  corn  meal  at  six  o'clock,  a.  M.  ;  one- 
third  of  the  milk  at  twelve  o'clock,  m.,  without  any  meal ;  and 
the  remaining  third  part  of  milk  with  one-half  of  the  meal  at 
six  o'clock,  p.  M.  Whenever  the  previous  feed  was  consumed 
some  hours  before  a  succeeding  feeding  time,  the  amount  of 
daily  fodder  was  gradually  increased.  This  rule  of  feeding 
was  carried  out  during  the  entire  trial  and  suffered  only  a 
temporary  modification  in  consequence  of  a  few  short  peri- 
ods of  very  hot  weather. 

At  the  beginning  of  the  experiment  about  two  ounces  of 
corn  meal  were  fed  for  every  quart  of  milk,  and  subsequently 
three  ounces  for  every  quart.  This  proportion  of  corn  meal 
to  niilk  produced  better  results  in  the  case  of  buttermilk 
(Lot  B)  than  in  the  case  of  skim-milk  (Lot  A),  consid- 
ering the  larger  amount  of  solid  matter  contained  in  the 
latter. 

Nearly  one-fourth  of  the  solid  matter  noticed  in  the  skim- 
milk  shows  no  return  of  a  proportionate  increase  in  live 
weight,  as  will  be  found  on  comparing  the  subsequent  de- 
tailed record.  The  total  live  weight  and  dressed  weisfht  of 
both  lots  of  animals  difier  only  two  to  four  pounds  from  each 
other,  —  the  buttermilk  leading.  The  cost  of  fodder  per 
pound  of  dressed  pork  produced,  amounts  in  Lot  A  (skim- 
milk)  to  5.8  cents,  and  in  case  of  Lot  B  (buttermilk;  to 
4.6  cents. 

This  difierence  in  cost  corresponds  quite  closely  with  the 
difierence  in  cost  of  the  two  kinds  of  milk.  The  dressed 
pork  was  sold  at  1\  cents  per  pound.  The  value  of  manure 
produced  will  be  reported  on  some  later  occasion,  when 
actual  values  can  be  presented. 

The  investigation  is  continued.  Two  breeds  —  Berkshire 
and  Chester  —  are  already  on  trial  to  turn  to  account  the 
information  received  in  the  first  experiment. 
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[A.] 

Skim-milk  and  Corn  Meal. 

I. 


Feed  Consumed. 

Weight  of 

Animal 

(lbs.) 

PERIODS. 

Meal  Cozs.) 

Skim-milk 
(qts) 

Daily  Increase 
in  Live  Weight. 

May  21-31,      .... 

100 

58 

4H- 

0  lbs.  1 1  OZS. 

June    1-9, 

132 

54 

6'i 

1     "       0    " 

9-17,      . 

128 

48 

67 

0    "    15    " 

17-24,       . 

152 

50 

79| 

1    "    13   " 

24-30,       . 

160 

54 

89| 

1    "     7    " 

July    1-7,       . 

210 

70 

101 

1    "    10    " 

7-14,      . 

210 

70 

111^ 

I    "     8    " 

14-22,     . 

288 

96 

124| 

1    "    14    " 

22-29,     . 

252 

84 

140| 

2    "      4    " 

29-Aug.  5, 

228 

76 

147f 

1    "     0   " 

Aug.     5-12,      . 

180 

60 

156A 

1    "     5   " 

12-19,      . 

252 

84 

170 

1    "    15   " 

19-26,      . 

252 

84 

183^ 

1    "    15   " 

26-Sept.  2, 
Sept.    2-9, 

268 
231 

86 

77 

188i 
2024 

0  "  11  " 
2   "     0   " 

9-16,      . 

294 

98 

217| 

2    "     2|" 

16-22,      . 

210 

70 

228f 

1    «    15    " 

Total  amount  of  feed  consumed  from  May  21  to  Sept.  22, 1884, — 
221  lbs.  Corn  Meal,  equal  to  dry  matter,    ....      189.57  lbs. 
1,219  qts.  Skim-milk,  equal  to  dry  matter,    ....      255  45  lbs. 


Total  amount  of  dry  matter. 


454.02  lbs. 


Live  weight  of  animal  at  beginning  of  experiment,    .        .       44.75  lbs. 

Live  weight  at  time  of  killing, 228.75  lbs. 

Live  weight  gained  during  experiment,        ....      184.      lbs. 

Dressed  weight  at  time  of  killing, 181.75  lbs. 

Loss  in  weight  by  dressing,  ...        47  lbs.,  or  20.5  per  cent. 

Dressed  weight  gained  during  experiment,  .        .        .      146.      lbs. 


Cost  of  feed  consumed  during  the  experiment,  — 
221  lbs.  Corn  Meal,  at  1.4  cents,    .... 
305  gals.  Skim-milk,  at  2  cents  per  gal., 


$3  09 
6  10 

$9  19 


454  lbs.  of  dry  matter  fed,  produced  184  lbs.  of  live  weight,  and  146 
lbs.  of  dressed  weight.  2.47  of  dry  matter  yielded  1  lb.  live  weight; 
and  3.11  lbs.  of  dry  matter  yielded  1  lb.  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  dressed  pork,  6.3  cents. 
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[A.] 

Skim-milk  and  Corn  Meal  —  Continued. 

II. 


PERIODS. 


May 
June 


July 


Aus:. 


Sept. 


21-31, 

1-9, 

9-17, 
17-24, 
24-30, 

1-7, 

7-14, 
14-22, 
22-29, 
29-Aug. 

5-12, 
12-19, 
19-26, 
26-Sept. 

2-9, 

9-16, 
16-22, 


Feed  Consumed. 


Meal  (ozs.) 


100 
132 
192 
152 
160 
210 
210 
288 
252 
228 
180 
252 
252 
258 
294 
294 
210 


Skim-milk 
(qts.) 


58 

54 
64 
60 
54 
70 
70 
96 
84 
76 
60 
84 
84 
86 
98 
98 
70 


Weight  of 

Animal 

(lbs.) 


64^ 

77 

87^ 

97| 
109 
121^ 
130| 
141| 
1541 
162| 
167| 
179 
190| 
1931 
2111 
221| 
230^ 


Daily  Increase 
in  Live  Weight, 


0  lbs.  12  OZS. 


1  " 

11    " 

1  " 

7   " 

1  " 

8   " 

1  " 

10   " 

1  " 

12   " 

1  " 

6   " 

1  " 

9   " 

1  " 

13  " 

1  " 

3   « 

0   " 

10   " 

1  " 

11    " 

1  " 

11    " 

0   " 

7    " 

2    " 

8   " 

1   " 

8   " 

1    " 

7   " 

Total  amount  of  feed  consumed  from  May  21  to  Sept.  22, — 


226J  lbs.  Corn  Meal,  equal  to  dry  matter,   . 
1,256    qts.  Skim-milk,  equal  to  dry  matter, . 

Total  amount  of  dry  matter,     .        .        . 


197.92  lbs. 
263.21  lbs. 


461.13  lbs. 


Live  weight  of  animal  at  beginning  of  experiment. 

Live  weiglit  at  time  of  killing,      . 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing,  . 

Dressed  weight  gained  during  experiment. 


54.50  lbs. 
.  230.25  lbs. 
.  175.75  lbs. 
.  195.  lbs. 
35.25  lbs.,  or  15.3  per  cent. 
.      148.84  lbs. 


Cost  of  feed  consumed  during  the  experiment,  — 
226|  lbs.  Corn  Meal,  at  1.4  cents  per  lb.,      . 
314    gals.  Skim-milk,  at  2  cents  per  gal.,     .        . 


$3  17 
6  28 

$9  45 


461  lbs.  of  dry  matter  fed,  produced  175.75  lbs.  of  live  weight;  and 
148.84  lbs.  of  dressed  weight.  263  lbs.  of  dry  matter  yielded  1  lb.  live 
weight ;  and  3.08  lbs.  dry  matter  yielded  1  lb.  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  pork,  6.4  cents. 
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[A] 
Skim  IVIilk  and  Corn  Meal- 
III. 


Concluded. 


Feed  Consumed.      | 

Weight  of 
Animal 

PERIODS. 

Daily  Increase 

Meal  (ozs.) 

Skim-milk 
(qts.) 

(lbs.) 

in  Live  Weight. 

May  21-31,      .... 

100 

68 

501 

Olbs.  15  OZS. 

June    1-9, 

132 

54 

74i 

1     "     12    " 

9-17,       . 

192 

64 

8of 

1    "    10    " 

17-24,       . 

195 

65 

97f 

1    "    11    " 

24-30,       . 

195 

65 

114 

2    "      5    " 

July     1-7, 

210 

70 

127^ 

1    "    14    " 

7-14,      . 

252 

84 

1454 

2   "     9   " 

14-22,      . 

294 

98 

163 

2   "     8   " 

22-29,      . 

294 

98 

181 

2   "     9   " 

29-Aug.  5, 

294 

98 

200f 

2   "    13   " 

Aug.    5-12,      . 

294 

98 

2141 

1   "    15   " 

12-19,      . 

294 

98 

236 

3   "      1    " 

19-26,      . 

294 

98 

2501 

2    "      1    " 

26-Sept.  2, 

300 

100 

2571 

1    "     0    " 

Sept.    2-9, 

336 

112 

28  If 

3    "      9    " 

9-16,      . 

336 

112 

293-1 

1    "    12    " 

16-22,      . 

240 

80 

3081 

2    "      7    " 

Total  amount  of  feed  consumed  from  May  21  to  Sept.  22,- 
265|  lbs.  Corn  Meal,  equal  to  dry  matter, 
1,452    qts.  Skim-milk,  equal  to  dry  matter, 


Total  amount  of  dry  matter,  . 

Live  weight  at  beginning  of  experiment, 

Live  weiglit  at  time  of  killing. 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing,  . 

Dressed  weight  gained  during  experiment. 

Cost  of  feed  consumed  during  experimen 
265|  lbs.  Corn  Meal,  at  1.4  cents  per  lb., 
363    gals.  Skim-milk,  at  2  cents  per  gal.. 


231.78  lbs. 
304.29  lbs. 


.      536.07  lbs. 

60.50  lbs. 
.  308.50  lbs. 
.  258.  lbs. 
.  257.25  lbs. 
61.25  lbs.,  or  16.64  per  cent. 
.      215.15  lbs. 


$3  72 
7  26 


$10  98 


536  lbs.  of  dry  matter  fed,  produced  258  lbs.  of  live  weight,  and  215.15 
lbs.  dressed  weight.  2.8  lbs.  of  dry  matter  yielded  1  lb.  of  live  weight ; 
and  2.6  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  pork,  6.11  cents. 
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[B] 
Buttermilk  and  Corn  Meal. 
I. 


Feed  Coksumed. 

Weight  of 

Animal 

(lbs.) 

PERIODS. 

Meal  (ozs.) 

Buttermilk 
(qts.) 

Daily  Increase 
in  lave  Weight. 

May  21-31,      .... 

100 

58 

48i 

OlbS.  11  OZS. 

June    1-9, 

132 

54 

66 

1     "       6     ' 

9-17,      . 

]f-2 

64 

7'i 

1     «       7     ' 

17-24.      . 

152 

50 

871 

1     "       7     ' 

24-30,      . 

160 

54 

m 

1    »     9   ' 

July     1-7, 

7-14,      . 

210 
210 

70 
70 

107| 
12U| 

I    "     5   ' 
1    "    14    ' 

14-22,      . 

288 

96 

131  A 

1    "     8   ' 

22-29, 

252 

84 

143f 

1    "    12    ' 

29-Aug.  5, 

192 

68 

153| 

1    »     7    ' 

Aug.    5-12,      . 

168 

56 

IGOf 

1    "     0   ' 

12-19,      . 

252 

84 

1721 

1    "    11    ' 

19-26,      . 

252 

84 

183+ 

1    "     8   ' 

26-Sept.  2, 

258 

86 

185 

0   "     4   ' 

Sept.    2-9, 

9-16,      . 

294 
294 

98 
98 

206^ 
219^ 

3    "     0   ' 
1    "    14   ' 

16-22,      . 

294 

70 

23U1 

1    "    14    " 

Total  amount  of  feed  consumed  from  May  21  to  Sept.  22,  — 

226  lbs.  Corn  Meal,  equal  to  dry  matter,     ....      197.48  lbs. 
1,244  qts.  Buttermilk,  equal  to  dry  matter,    ....      190.33  lbs. 

Total  amount  of  dry  matter, 


Live  weight  of  animal  at  beginning  of  experiment. 

Live  weight  at  time  of  killing. 

Live  weight  gained  during  the  experiment, 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing,   . 

Dressed  weight  gained  during  experiment. 


.      387.81  lbs. 

48.25  lbs. 
.  230.50  lbs. 
.  182.25  lbs. 
.  190.75  lbs. 
39.75  lbs.,  or  17.3  per  cent 
.      150.85  lbs. 


Cost  of  fodder  consumed  during  experiment,  — 

226  lbs.  Corn  Meal,  at  1.4  cents  per  lb., 

311  gals.  Buttermilk,  at  1.37  cents  per  gal., . 


.     $3  16 
4  26 

$7  42 

387.8  lbs.  of  dry  matter  fed,  produced  182.25  lbs.  of  live  weight,  and 
150.85  lbs.  of  dressed  weight.  2.12  lbs.  of  dry  matter  yielded  1  lb.  of 
live  weight;  and  2.57  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  pork,  4.92  cents. 
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[B] 
Buttermilk  and  Corn  Meal- 
II. 


Continued. 


Feed  Consumed. 

Weight  of 
Animal 

PERIODS. 

Dally  Increase 

Meal  (ozs.) 

Buttermilk 
(qts.) 

(lbs.) 

in  Live  Weight. 

May  21-31,      .... 

100 

58 

45i 

0  lbs.  12  OZS. 

June    1-9, 

132 

54 

67i 

1    "     7   " 

9-17,      . 

192 

64 

79| 

1  "  11  " 

17-24,      . 

152 

50 

89| 

1    "     6   " 

24-30,      . 

160 

54 

100 

I    "     7   " 

July     1-7, 

210 

70 

111 

1    "     9   " 

7-14,       . 

210 

70 

123f 

1    "     3   " 

14-22,      . 

288 

96 

1351 

1    "    11   " 

22-29,       . 

252 

84 

147^ 

I    "    11    » 

29-Aug.  5, 

192 

68 

158 

1    "     8   " 

Aug.    5-12,      . 

168 

56 

163| 

0   "    13   " 

12-19,      . 

252 

84 

177 

1    •'    14   " 

19-26,      . 

252 

84 

1891 

1    "    12   " 

26-Sept.  2, 

258 

86 

189 

0   "      IV 

Sept.    2-9, 

294 

98 

211| 

3   «     4   " 

9-16,      . 

294 

98 

2264 

2    "      1    " 

16-22,      . 

210 

70 

238 

1    "    15   " 

Total  amount  of  feed  consumed  from  May  21  to  Sept.  22,- 

226  lbs.  Corn  Meal,  equal  to  dry  matter 

1,244  qts.  Buttermilk,  equal  to  dry  matter,    .... 


197.48  lbs. 
190.33  lbs. 


Total  amount  of  dry  matter,  .... 

Live  weight  of  animal  at  beginning  of  experiment, 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing,        . 

Loss  in  weight  by  dressing,   .        .        . 

Dressed  weight  gained  during  experiment 


387.81  lbs. 


45.50  lbs. 

.      238.      lbs. 

.      192.50  lbs. 

.      199.25  lbs. 

38.75  lbs.,  or  16.3  per  cent. 

161.2  lbs. 


Cost  of  feed  consumed  during  the  experiment, — 
226  lbs.  Corn  Meal,  at  1.4  cents  per  lb., 
311  gals.  Buttermilk,  at  1.37  cents  per  gal.,  . 


.     $3  16 
4  26 

$7  42 

387.8  lbs.  of  dry  matter  fed,  produced  192.50  lbs  live  weight,  and  161.2 
lbs.  dressed  weight.  2.01  lbs.  dry  matter  yielded  1  lb.  of  live  weight; 
and  2.4  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb  of  pork,  4.64  cents. 
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[B.] 
Buttermilk  and  Corn  Meal 
III. 


Concluded. 


Feed  Conscmed. 

Weight  of 
Animal 

PERIODS. 

Daily  Increase 

Meal  (ozs.) 

Buttermilk 
(qts.) 

(lbs.) 

in  Live  Weiglit. 

May  21-31,       .         .         .         . 

100 

58 

49 

Olbs.  11  OZS. 

June    1-9, 

132 

54 

72 

1    "    10    " 

9-17,      . 

192 

64 

851 

1    "    14    » 

17-24,      . 

195 

65 

98 

1    "    13   " 

24-30,      . 

195 

65 

109i 
12l| 

1   "    10   " 

July     1-7, 

210 

70 

1    "    12   " 

7-14,      . 

252 

84 

133^ 

1    "    10   " 

14-22,      . 

294 

98 

151^ 

2    "    10    " 

22-29,      . 

294 

98 

167 

2    "      3    " 

29-Aug.  5, 

294 

98 

186^ 

2    »    12    " 

Aug.    5-12.       . 

294 

98 

199f 

1    "    15   " 

12-19,      . 

294 

98 

2\^ 

2   "    11    " 

19-26,      . 

294 

98 

227f 

1    "     5    " 

26-Sept.  2, 

300 

100 

2331 

0   "    13   " 

Sept.    2-9, 

336 

112 

259 

3   "    11    " 

9-16,      . 

336 

112 

281 

3    "     2   " 

16-22,      . 

240 

80 

293i 

2   "      1    " 

Total  amount  of  feed  consumed  from  May  21  to  Sept.  22, — 
265|  lbs.  Corn  Meal,  equal  to  dry  matter, .... 
1,452     qts.  Buttermilk,  equal  to  dry  matter. 


232.21  lbs. 
222.16  lbs. 


Total  amount  of  dry  matter, 


454.37  lbs. 


Live  weight  of  animal  at  beginning  of  experiment,    .        ,  49    lbs. 

Live  weight  at  time  of  killing, 293^  lbs. 

Live  weight  gained  during  experiment,        ....         244^  lbs. 

Dressed  weight  at  time  of  killing, 243    lbs. 

Loss  in  weight  by  dressing,  .        .        .        .        ,50  lbs.,  or  17  per  cent. 
Dressed  weight  gained  during  experiment,  .        .        .       202.3  lbs. 


Cost  of  feed  consumed  during  the  experiment, — 
265|  lbs.  Corn  Meal  at  1.4  cents  per  lb., 
363    gals.  Buttermilk,  at  1.37  cents  per  gal., 


83  72 
4  98 

18  70 


454.87  lbs.  of  dry  matter  fed,  produced  244J  lbs.  of  live  weight,  and 
202.3  lbs.  dressed  weight.  1.86  lbs.  of  dry  matter  yielded  1  lb.  of  live 
weight ;  and  2.23  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  pork,  4.3  cents. 
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Summary  of  Results  op  Experiments. 
A.  —  Pigs  Fed  tvith  Skim-milk  and  Corn  Meal. 


Corn  Meal, 
In  Pounds. 

Skim-milt, 
in  Gallons. 

1  ive  Weight 
gained  during 
Experiment. 

Dressed  Wt. 
gained  during 
Experiment. 

I 

II 

Ill 

221 

2261 

265| 

305 

314 
363 

184 

175f 

258 

146 

148f 

215^ 

l\o\ 

982 

617| 

510 

B.  —  Pigs  Fed  wilh  Creamery  Buttermilk  and  Corn  Meal. 


Corn  Meal, 
in  rounds. 

Buttermilk, 
in  Gallons. 

Li\'e  Weight 
gained  during 
Experiment. 

Dressed  Wt. 
gained  during 
Experiment. 

I., 

IL, 

III., 

226 

226 

265f 

311 
311 
363 

182i 
192^ 
244^ 

150,-9o 
161,2, 
202,3, 

717| 

985 

619 

514,*, 

B. 


Total  Cost  of  Feed  consumed  during  the  Experiment. 

l\^  lbs.  Corn  Meal $9  98 

982    gals.  Skim-milk 19  64 

$29  62 

7 17|  lbs.  Corn  Meal, $10  04 

985     gals.  Buttermilk, 13  50 

$23  54 


Cost  of  Feed  per  Pound  of  Dressed  Pork  produced. 

A.  Skim-milk  and  Meal,  ......        5.8  cents. 

B.  Buttermilk  and  Meal, 4.6  cents. 


The  difference  in  cost  is  approximately  equal  to  the  differ- 
ence in  cost  of  the  buttermilk  and  skim-milk. 
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Analyses  of  Milk  used  in  Ihe  Experiment, 
Skim-milk. 

[From  the  College  and  Experiment  Station  Farms.] 


I. 

n. 

in. 

Mean. 

Water,      .... 

90.20 

90.42 

90.64 

90.42 

Solids 

9.80 

9.58 

9.36 

9.58 

Fat  (in  solids), 

.68 

.32 

.18 

.39 

Casein  (nitrogenous  mat- 
ter, in  solids). 

- 

3.23 

- 

3.23 

Nutritive  Rat 

10,  1  :2.15. 

These  analyses  represent  the  kind  of  skim-milk  fed  during 
the  previously  described  feeding  experiment.  One  quart 
weighed  35  ounces  and  contained  3.35  ounces  of  solid 
(dried)  matter. 

Buttermilk. 

[From  the  Amherst  Co-operative  Creamery  Association.] 


I. 

II. 

III. 

Mean. 

Water,      .... 

9279 

92.76 

93.17 

90.90 

Solids,       .... 

7.21 

7.25 

6.83 

7.09 

Fat  (in  solids). 

.20 

.22 

- 

.21 

Casein  (nitrocrenous  mat- 
ter, in  solids). 

- 

2.90 

- 

2.90 

Nutritive  Ratio,  1 : 1.68. 


These  analyses  were  made  at  the  same  date  when  the 
skim-milk  tests  were  carried  out,  and  represent,  as  far  as 
practicable,  the  quality  of  buttermilk  fed  during  the  above- 
described  feedins:  trial. 

One  quart  of  buttermilk  weighed  34  ounces  and  con- 
tained 2.41  ounces  of  solid  matter  (dried). 
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CORN  MEAL. 

[92.34  per  cent,  passed  through  mesh  144  to  the  square  inch.] 


i 

c3    O 

1  °" 

Constituents  (in 
lb9.)  in  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

Per  Cent,  of  Di- 
gestibility    of 
Constituents. 

o 

o 

> 

3 
7\ 

Moisture  at  100°  C, 

Dry  Matter,    .... 

12.62 

87.38 

252.4 

1,747.6 

- 

- 

\ 

Analysis  of  Dry  Mailer. 

Crude  Ash,     .... 

"       Cellulose,     . 

"       Fat,      .... 

"      Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous     Extract 

Matter,        .... 

100.00 

1.56 
2.65 
4.27 

11.43 

80.09 
100.00 

2,000.0 

31.2 

63.0 
85.4 

228.6 

1,601.8 

18.06 
64.90 

194.31 

1,505.69 

34 
76 

85 

94 

SO 

o 

1-H 

2,000.0 

1,782.96 

- 

^ 

This  article  represents  the  average  composition  of  the  corn 
meal  fed  in  connection  with  skim-milk  and  buttermilk  in  the 
feeding  experiments  with   pigs,  described   in   the   previous 

pages. 

WHEAT  BRAN. 

[From  John  L.  Holley,  South  Amherst,  Mass. ;  13.71  per  cent,  passed  through  mesh 
144  to  the  square  inch.] 


i 

o 

u>  a 
a  o 

C  H 

'   a 
^  c  o 

•g   11   (N- 

P4 

5°i 

Cm 

> 

1 

2! 

Moisture  at  lOO'^  C, 

Dry  Matter,    .... 

10.48 
89.52 

209.6 
1,790.4 

- 

- 

^ 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,      .        . 

"      Protein     (Nitrogenous 
Matter),   . 
Non-nitrogenous     Extract 

Matter,        .... 

100.00 

6.98 

10.20 

4.77 

20.24 

67.81 

2,000.0 

139.6 

204.0 

95.4 

404.8 

1,156.2 

40.80 
76.32 

356.22 

924.96 

20 
,80 

88 

80 

i-H 

100.00 

2,000.0 

1,398.30 

1 

/ 
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The  wheat  bran  of  the  previous  table  sold  at  $23  at  the 
mill.  This  quality  of  wheat  bran  was  fed  during  the  gluten- 
meal  feeding  experiment  with  milch  cows. 


TIMOTHY  HAY. 

[From  the  grounds  of  the  Experiment  Station,  June  20,  1884.] 


a 

o 

ll 
1  ^ 

i4 

c  a 

O    J.   o 

•g  "^  s^ 

fit 

or?* 

6 
3 

o 

>■ 

s 

s 
?! 

Moisture  at  100°  C, 

10.55 

211.0 

_ 

1 

Dry  Matter,    .... 

89.45 

1,789.0 

- 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

4.69 

93.8 

_ 

_ 

CO 

Cellulose,     . 

29.21 

58i.2 

338.84 

58 

r '"' 

»      Fat,      .... 

2.65 

53.0 

2438 

46 

"      Protein     (Nitrogenous 
Matter),    . 

9.02 

180.4 

102.83 

57 

Non-nitrogenous     Extract 

Matter,        .... 

54.43 

1,088.6 

685.82 

63 

100.00 

2,000.0 

1,151.87 

- 

The  grass  was  cut  at  the  close  of  the  blooming  period,  and 
the  hay  is  a  fair  article  of  its  kind.  It  served  during  the 
gluten-meal  feeding  experiment  with  milch  cows. 
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FIELD    EXPERIMENTS. 


The  Experiment  Station  has  entered  already,  in  its  first 
year  of  existence,  upon  a  systematic  course  of  experiments 
to  assist  in  determining  the  influence,  mode  of  cultivation, 
of  system  of  manuring,  and  of  stage  of  growth,  on  the 
comparative  feeding  value  of  some  of  our  prominent  farm 
crops. 

The  results  thus  far  published,  although  essentially  of 
local  interest,  deserve  more  than  a  passing  notice,  on  account 
of  the  scarcity  of  examinations  of  a  similar  character  of 
forage  crops  raised  under  quite  common  circumstances  within 
the  limits  of  the  State. 

The  significance  of  the  various  analytical  results  will  be- 
come more  apparent  as  the  Avork  progresses. 

As  the  character  of  our  soil,  and  its  psirticular  state  of  fer- 
tility, ought  to  be  better  known  before  a  more  detailed  discus- 
sion of  the  connection  between  soil,  season  and  composition 
of  the  crop  can  be  considered  profitable,  a  mere  record  of 
the  progress  of  the  analytical  work  is  all  that  can  be  con- 
sistently published  at  the  present  stage  of  the  investigation. 

Aside  from  the  trials  with  some  of  our  standard  forage 
crops,  there  have  been  also  inaugurated  experiments  with 
the  cultivation  of  reputed  forage  crops  of  other  localities 
and  countries,  to  test  their  adaptability  to  our  soil  and 
climate.  The  successful  introduction  of  a  greater  variety  of 
valuable  fodder  crops,  promises  to  furnish  a  wider  range  of 
fodder-substances,  as  far  as  their  relative,  as  well  as  absolute, 
nutritive  value  is  concerned,  a  circumstance  not  less  accept- 
able to  our  agricultural  industry  than  it  has  proved  else- 
where. The  best  interests  of  the  dairy  business  call  for  an 
efficient  protection  against  a  serious  periodical  influence  of 
drought  on  the  yield  of  meadows  and  pastures.  The  culti- 
vation of  fodder  crops,  growing  upon  difierent  kinds  of  soil, 


Experiment  Station  Heport.  81 

and  maturing  at  different  periods  of  the  season,  have  proved 
of  vahiable  assistance  in  that  direction.  Some  of  the  results 
of  our  trials  with  cow  pea,  serradella,  vetch,  common  lucerne 
(alfava),  sand  lucerne,  horse  bean,  lupine  and  pearl  millet, 
will  be  reported  within  a  few  subsequent  pages.  This  record 
of  our  past  work  in  this  direction  makes  no  other  claim 
than  to  more  prominently  introduce  the  subject. 

1.  Fodder  Corn  (without  Manure),  uroN  Underdrained 

Plats. 

[Sec  Sketch  A,  p.  408.] 

In  the  first  annual  report  of  the  station  has  been  described 
by  Prof.  M.  Miles,  the  underdraining  of  a  piece  of  land,  one 
and  one-tenth  of  an  acre  in  size,  subdivided  into  eleven  plats. 

The  tield  was  designed  to  serve  for  an  examination  into 
the  action  of  various  manurial  substances  on  the  growth  of 
corn,  and  the  influence  on  the  character  of  the  drainage 
water  discharged  from  the  drains,  under  a  different  treat- 
ment of  the  soil. 

The  chemical  analysis  of  the  first  water  running  from  the 
pipes  of  the  different  plats  after  a  rainfall  jNIay  22,  1883, 
has  been  reported  in  the  above-mentioned  connection ;  and 
also  the  character  of  the  soil,  cultivation  of  the  cornfield, 
and  the  final  yield  of  corn  and  of  stalks. 

No  manure  was  applied  that  year.  It  was  desirable,  in  the 
interest  of  the  particular  experiments  hereafter  to  be  carried 
on  upon  that  field,  that  its  latent  resources  of  plant-food 
should  be,  as  far  as  practicable,  exhausted,  with  reference  to 
the  requirements  for  the  production  of  Indian  Corn. 

During  the  past  season  the  field  has  been  planted  again 
with  corn,  for  corn  fodder,  without  the  application  of  manure 
of  any  description.  The  soil  received  a  thorough  mechani- 
cal preparation  by  ploughing  and  harrowing,  and  the  corn 
(variety  :  Clark)  was  planted  in  drills,  two  and  one-half  feet 
apart,  at  the  rate  of  two  bushels  per  acre,  on  the  24th  of 
May.  The  entire  area  was  ploughed  lengthwise,  and  thus 
across  the  plats.  The  crop  was  kept  clean  from  weeds  by 
timely  use  of  the  cultivator.  The  plants  started  well  in  the 
spring,  yet  began  soon  to  fall  behind,  in  general  appearance, 
other  fodder  cornfields  in  the  vicinity,  upon  fertilized  lands. 
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SKETCH    "B." 


ORCHARD   GRASS. 

MEADOW  FESCUE. 


ORCHARD   GRASS. 


MEADOW  FESCDE. 


HUNGARIAN   GRASS. 

PEARL  MILLET. 


HUNGARIAN   GRASS. 

PEARL  MILLET. 


TIMOTHY. 


TIMOTHY. 


2  00 


CORN, 


S    b 


CORN. 


CORN. 


CORN 


COBN, 
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At  the  beginning  of  blooming  it  turned  gradually  yellow, 
failed  to  produce  grain-bearing  cobs,  and  ,suffered,  toward 
the  end  of  the  month  of  August,  seriously,  from  smut. 

The  corn  was  cut  on  the  tirst  of  September  and  stacked 
in  the  field  for  drying.  The  entire  yield  of  corn  fodder 
from  this  piece  of  land,  one  and  one-tenth  of  an  acre  in 
size,  amounted  to  5,040  pounds,  with  a  moisture  of  thirty 
per  cent. 

The  soil  is  evidently  in  suitable  condition  for  studying  the 
special  elffects  of  various  forms  and  kinds  of  plant  food  on 
the  corn  durinsr  the  cominoj  season. 

It  is  worthy  to  notice  the  fact,  that  vigorous  corn  crops, 
growing  upon  fertilized  fields,  alongside,  upon  a  similar  soil, 
showed  no  smut  at  the  same  period  of  growth. 

2.     Influence   of   Fertilizers    on   the   Quantity   and 
Quality  of  Fodder  Crops. 

[See  Sketch  B,  p.  409.] 

The  land  selected  for  the  experiment  had  been  used,  for 
several  years  previous,  for  the  production  of  hay.  At  the 
beginning  of  the  season  of  1883,  it  had  been  ploughed  and 
planted  with  corn,  without  the  addition  of  any  fertilizer. 
The  soil  consisted  of  a  good  sandy  loam,  and  was,  in  con- 
sequence of  its  previous  treatment,  in  a  suitably  impov- 
erished condition  to  respond  to  the  application  of  fertilizers. 

The  entire  field,  consisting  of  one  and  one-tenth  of  an 
acre,  was  sub-divided  into  plats,  each  one-tenth  of  an  acre 
in  size.  Every  alternate  plat  was  fertilized  at  the  rate  of 
six  hundred  pounds  of  ground,  rendered  bones,  and  two 
hundred  pounds  of  muriate  of  potash,  per  acre.  The  fer- 
tilizer was  applied  a  few  days  before  seeding,  and  slightly 
harrowed  under. 

The  fertilized  plats  (Nos.  11,  13,  15,  17,  19  and  21) 
were  seeded  May  13  ;  and  the  unfertilized  plats  (Nos.  12, 
14,  16,  18  and  20)  May  17,  1884. 

The  experiment  comprised  four  standard  grasses,  i.  e., 
Orchard  grass  (Dactylis  glomerata),  Meadow  fescue  {Fres- 
(ucapratensis),  Timothy  (Phleumpratensis),  and  Kedtop 
(Agrostis    vulgarisjy     besides     two     millets, — Hungarian 
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grass  (Panicum  Germanicum)  and  Pearl  millet,  —  and 
one  variety  of  corn  (Clark).  In  the  case  of  the  grasses 
and  millets,  each  plat  was  again  sub-divided  in  two,  and 
each  one-half  seeded  down  with  one  distinct  kind  of  grass 
seed  as  follows  :  — 

Plat  I.  (fertilized),     .        .        .  (Orchard  Grass    (north  side). 

I.  Meadow  Fescue  (south  side). 

■D,  ,  TT   /     r   i.•^•     A\  /Orchard  Gtass  (north  side). 

Plat  II.  (unfertilized),       .        •'(,,,       ^         ^,        ,     .,  s 

V.  Meadow  Fescue  (south  side). 

Plat  III   rfertilized)  /  Hungarian  Gft-ass  (north  side). 

*  ^  ^"  '   \  Pearl  Millet  (south  side). 

-Di  t  TTT   /     p    *-T      ]\  /  Hungarian  Grass  (north  side). 

Plat  IV.  (unfertihzed),      .        •  <  ^      ?,,.,,      ,        /     .,  ^ 
^  ^  \  Pearl  Millet  (south  side). 

Plat  V.  (fertilized),    .        .  /Timothy  (north  side). 

V.Redtop  (south  side). 

Plat  VI.  (unfertilized),       .        .  /Timothy  (north  side). 

VRedtop  (south  side). 
Plat  VII.  (fertilized),.        .        .      Corn  (Clark). 
Plat  VIII.  (unfertilized),     .        .      Corn  (Clark). 
Plat  IX.  (fertilized),  .        .        .      Corn  (Clark). 
Plat  X.  (unfertilized),         .        .      Corn  (Clark). 

The  corn  was  planted  the  24th  of  May,  in  drills  two  and 
one-half  feet  apart,  at  the  rate  of  two  bushels  per  acre. 
A  severe  frost  on  the  night  of  from  29th  to  30th  of  Ma}^ 
injured  the  millets  seriously,  and  the  remaining  crops 
slightly. 

The  corn  was  kept  clean  by  the  use  of  a  cultivator.  The 
grasses  were  repeatedly  cut,  for  the  mere  purpose  of  killing 
the  weeds  off.  Their  examination,  regarding  quality,  as  well 
as  quantity,  is,  for  obvious  reason,  deferred  to  the  second 
year  of  their  growth. 

Results  of  Experiments  with  Corn. 

Fertilized  Plats,     5  Plat  VII.  4,340  lbs.  }  Total  yield, 
J^  of  an  acre  each.  \  Plat  IX.     3,096  lbs.  \    7,436  lbs. 

Unfertilized  Plats,  /Plat  VIII.  2,460  lbs.  \Total  yield, 
yV  of  an  acre  each. \  Plat  X.       2,556  lbs./  5,016  lbs. 

Yield  of  Fertilized  Plats,  per  acre, 37,180  lbs. 

Yield  of  Unfertilized  Plats,  per  acre, 25,080  lbs. 


Diil'erence  in  yield, 12,100  lbs. 
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The  entire  crop  of  corn  fodder  was  cut  September  1. 
The  corn  fodders  growing  upon  the  fertilized  and  unfertilized 
plats,  differed  widely  from  each  other,  in  their  general  ap- 
pearance during  the  second  half  of  the  season.  The  growth 
upon  the  former  retained  its  healthy  and  vigorous  appear- 
ance to  the  time  of  cutting,  whilst  that  raised  upon  the  un- 
fertilized plats  turned  gradually  yellow,  and  suffered,  at  the 
close  of  the  season,  seriously,  from  smut. 

The  crop  gathered  from  the  fertilized  plats  was  converted 
into  ensilage ;  and  that  from  the  unfertilized  plats  was 
stacked  in  the  field  for  dry  corn  fodder. 

Analysis  of  Oreen  Fodder  Corn. 


Plat  VII. 

Plat  vin. 

(Fertilized.) 

(Unfertilized.) 

1884. 

July  25,           /Moisture  at  100°  C, 
"'  "IIS^T"  °1  »^y  vegetable  Matter. 

87.62 
12.38 

85.15 
14.85 

Sept.  1,          (  Moisture  at  100°  C, 
Kernels  in  Milk.  \  Dry  Vegetable  Matter, 

72.27 
27.73 

78.77 
21.23 

Judging  from  these  results  it  appears  that  the  plants  upon 
the  unfertilized  plats  advanced  more  rapidly  towards  matur- 
ity than  those  upon  the  fertilized  fields,  yet  fell  considerably 
behind  in  the  production  of  vegetable  matter  at  the  close  of 
the  season  ;  for  one  hundred  parts  of  the  former  contained 
only  21.23  per  cent,  dry  matter,  while  the  latter  showed  a 
yield  of  27.73  per  cent,  of  dry  matter,  a  difierence  of  6.5  per 
cent.  One  hundred  pounds  of  the  fodder  corn,  grown  upon 
the  unfertilized  plats,  contained  at  the  time  of  harvesting  (ker- 
nels in  milk),  6.5  pounds  less  of  vegetable  matter  than  the 
one  raised  upon  the  fertilized  plats,  a  difference  equal  to  from 
twenty  to  twenty-five  per  cent,  of  vegetable  matter  in 
favor  of  the  fertilized  fodder  corn.  Adding  to  this  advan- 
tage the  difference  in  the  total  weisjlit  of  corn  fodder  at  the 
time  of  harvesting,  an  amount  equal  to  thirty-three  per  cent, 
of  the  entire  growth,  it  is  but  proper  to  state  that  the  total 
efiect  of  the  fertilizer  on  the  crop  should  be  rated  in  our  case 
with  an  increase  equal  to  from  forty-eight  to  fifty  per  cent,  of 
the  entire  crop. 
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Composition  of  Dry  Vegetable  Matter  in  Corn  Fodder  {fertilized). 
One  hundred  parts  contained  :  — 

Crude  ash, 3.16  parts. 

"      cellulose, 24.32     " 

"fat, 2.89     « 

"       protein, 9.64      " 

Non-nitrogenous  extract  matter, 59.99     " 

3.     Experiments  with  Potatoes. 
Var. :  Beauty  of  Hebron. 

These  experiments  were  instituted  for  the  purpose  of 
studying  the  effects  of  muriate  of  potash  and  of  sulphate  of 
potash  on  the  yield  of  potatoes  as  far  as  quantity  and  quality 
are  concerned.  The  conclusions  drawn  in  this  direction  from 
previous  investigations  are  somewhat  contradictory.  Some 
practical  observers  state  that  the  sulphate  of  potash  produces 
a  more  mealy  tuber,  and  thus  a  more  valuable  article  for  family 
use,  than  the  muriate  of  potash,  while  others  deny  that  claim. 

A  mealy  potato  contains  usually  a  liberal  percentage  of 
starch  and  a  low  one  of  nitroojenous  matter.  As  the  desfree 
of  maturity  of  a  plant  or  part  of  a  plant  controls,  to  a  large 
extent,  the  relative  proportions  of  its  proximate  organic  con- 
stituents, as  starch,  nitrogenous  matter,  etc.,  it  seems  not 
without  interest  to  ascertain  whether  the  noted  difference  of 
opinion  regarding  the  specific  action  of  sulphate  and  muriate 
of  potash  might  not  find  a  more  correct  explanation  in  the 
assumption  that  a  more  or  less  advanced  state  of  maturity  of 
the  various  crops  of  potatoes  tested  on  previous  occasions 
may  account  for  the  contradictory  conclusions  on  record. 

Three  plats,  each  one-fifth  of  an  acre  in  size,  were  chosen 
for  the  experiment.  The  land  had  been  years  in  grass  and 
contained  quite  a  number  of  old  apple  trees.  The  majority 
of  the  latter  were  removed,  and  the  turf  thoroughly  Ijroken 
up  before  manuring. 

Plat  one  (west  end)  received  one  hundred  and  twenty 
pounds  of  ground  rendered  bones  and  thirty  pounds  of 
muriate  of  potash  (equal  to  from  twenty-six  to  twenty-seven 
pounds  of  phosphoric  acid,  four  to  four  and  one-half  pounds  of 
nitrogen,  and  fifteen  to  sixteen  pounds  of  potassium  oxide). 

Plat  two  received  no  manure  of  any  kind. 

Plat  three  (east  end)  received  one  hundred  and  twenty 
pounds  of  ground  rendered  bones,  fifty-eight  pounds  of  double 
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sulphate  of  potash  and  magnesia  (equal  to  from  twenty-six 
to  twenty-seven  pounds  of  phosphoric  acid,  four  to  four  and 
one-half  pounds  of  nitrogen,  fifteen  to  sixteen  pounds  of 
potassium  oxide,  and  five  to  six  pounds  of  magnesium  oxide) . 

The  fertilizers  were  applied  broadcast  and  harrowed  under 
before  planting.  The  potatoes  were  planted  in  rows,  three 
feet  apart  and  fourteen  inches  distant  in  the  drills,  during 
the  first  week  in  May,  1884.  The  crop  was  kept  clean  from 
weeds  by  a  timely  use  of  a  cultivator. 

As  a  mere  incidental  feature  of  the  experiment,  one-half 
of  each  plat  was  planted  with  medium-sized  whole  potatoes, 
the  other  one  with  half  potatoes. 

The  vines  produced  by  whole  potatoes  showed  a  more 
vigorous  growth,  during  the  main  part  of  the  season,  than 
those  by  part  of  a  potato.  The  entire  field  looked  promis- 
ing until  towards  the  middle  of  August,  when  the  appear- 
ance of  the  blight  prematurely  terminated  the  life  of  the 
stems  and  leaves. 

The  crop  was  harvested  on  the  9th  and  10th  of  September, 
with  the  following  results  :  — 

Plat  I. 


SEED  POTATOES. 

Fertilizer  applied. 

Yield  of  Potatoes  upon  One-Fifth  of 
an  Acre  of  Land,  In  Pounds. 

Whole  Potato, 
One-half  a  Potato, 

120  lbs.  ground  render- 
ed bones  and  30  lbs. 
muriate  of  potash. 

Large. 
1,085 

1,140 

Small. 
460 

335 

Total. 
1,545 

1,485 

Plat  II. 


Whole  Potato, 
One-half  a  Potato, 


Not  Fertilized. 


Large. 

830 

850 


Small. 

280 

250 


Total. 
1,110 

1,100 


Plat  III. 


Large. 

Small. 

Total. 

Whole  Potato, 

120  lbs.  ground  render- 
ed bones  and  58  lbs. 
of   double    sulphate 
of  potash  and  mag- 

1,120 

342 

1,462 

One-half  a  Potato, 

nesia. 

930 

105 

1,035 
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Analyses  of  Potatoes, 
One  hundred  weight  parts  of  air-dried  fresh  potatoes  contained : 


From  Plat  I. 

From  Plat  II. 

From  Plat  III. 

Dry  Vegetable  Matter, 

Water, 

19.39 
80.61 

23.30 

76.70 

21.52 

78.48 

100.00 

100.00 

100.00 

A  well  matured  potato  contains  on  an  average,  approxi- 
mately, twenty-five  per  cent,  of  solid  matter.  The  un- 
manured  potatoes  were  evidently  more  advanced  in  growth, 
whilst  those  manured  with  muriate  of  potash  were  least  ad- 
vanced in  that  direction. 

The  latter,  on  the  other  hand,  had  the  smoothest  skins, 
and  were  almost  entirely  free  from  scab,  which  disfigured 
seriously  those  from  Plats  II.  and  III. 

As  a  first  trial,  under  unfavorable  circumstances,  does  not 
entitle  to  a  critical  discussion  of  results  beyond  a  mere  state- 
ment of  the  facts  as  above  recorded,  it  is  proposed  to  repeat 
the  experiment  during  the  coming  season. 

4.  Experiments  Concerning  the  Adaptation  of  some 
Reputed  Forage  Crops,  from  other  Localities, 
TO  OUR  Climate  and  Soil. 

The  desirability  of  introducing  into  our  farm  management 
a  greater  variety  of  fodder  plants,  is  generally  conceded. 
In  choosing  plants  for  that  purpose,  it  seemed  advisable  to 
select  crops  which  would  advantageously  supplement  our 
leading  fodder  crop  (aside  from  the  products  of  pasture  and 
meadows),  the  fodder  corn  and  corn  stover,  as  green  fodder 
as  well  as  in  the  form  of  hay.  Taking  this  view  of  the 
question,  the  great  and  valuable  family  of  Leguminosce  sug- 
gested itself,  as  a  class  of  plants  in  a  particular  degree  quali- 
fied for  that  purpose,  not  only,  but,  in  the  interest  of  a  wider 
range,  for  the  introduction  of  economical  systems  of  rotation 
under  various  conditions  of  soil  and  difi*erent  requirements 
of  markets. 
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The  results  thus  far  obtained  upon  the  fields  of  the  station, 
although  still  limited,  are  not  without  considerable  encour- 
agement. A  short  description  of  the  work  carried  on  in 
that  direction  is  given  in  a  few  subsequent  pages.  The 
experiment  with  cow  peas  was  r'iirried  on  during  the  season 
of  1883  ;  those  with  vetch  and  serradella  extended  over  two 
seasons,  1883  and  1884 ;  and  those  with  lucerne  and  horse 
bean  began  with  the  season  of  1884. 


SAND   LUCEENE. 


0 

H 

0 
H 

H 
M 


SERRADELLA, 


4. 

VETCH. 


HORSE  BEAN. 


to 


6. 

LUPINE. 


CARROTS. 
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Our  first  year's  observations  are  mainly  directed  towards 
their  behavior  with  regard  to  our  climate  and  soil.  The 
economical  questions  involved  in  their  cultivation  will  receive, 
whenever  desirable,  during  coming  years,  special  attention. 

None  of  the  crops  treated  under  the  above  heading  suf- 
fered to  any  serious  extent  from  the  severe  frost  on  the  29th 
of  May. 

The  results  of  the  experiments  with  lupine  and  two 
varieties  of  lucerne  are  not  stated  in  this  report,  as  the 
examination  of  the  products  obtained  is  not  yet  finished. 

The  results  in  the  field  were  quite  encouraging. 

[A.]     COW  PEA. 
DoLicnos  (Sinensis?);  variety,  Clat. 
[From  Experimental  Plats  of  Station;  collected  Aug.  1, 1883.] 


a  o 

c  H 

§S"3 

1^^ 

^  ■^  'S 

of  i 

o 

1 

3 

•A 

Moisture  at  100°  C, 

9.30 

186.00 

\ 

Dry  Matter,    .... 

90.70 

- 

- 

- 

Analysis  of  Dry  Matter. 

100.00 

- 

- 

Crude  Ash,     .... 

9.53 

190.60 

_ 

_ 

lO 

"      Cellulose,     . 

23.58 

471.60 

221.65 

47 

H 

"      Fat 

3.81 

76.20 

44.96 

59 

"      Protein, 

17.02 

340.40 

204.24 

60 

Non-nitrogenous    Extract 

.    Matter, 

46.06 

921.20 

635.63 

69 

100.00 

2,000.00 

1,106.48 

- 

^ 

The  seeds  for  these  experiments  were  obtained  through  the 
kindness  of  Dr.  Dabney,  director  of  the  State  Experiment 
Station  of  North  Carolina.  The  rates  of  digestibility  of  the 
various  constituents  of  the  hay  of  the  cow  pea,  above  stated, 
are  those  of  clover  hay,  a  fodder  sul>stance  of  a  similar 
character.  The  "  Clay  "  variety  of  the  cow  pea  is  considered 
the  best  of  the  many  varieties  raised  in  the  Southern  States. 
The  merits  of  this  plant  are  described  by  a  farmer  of  North 
Carolina  in  the  following  words  :  — 

"  It  has  no  tendrils  but  twines  like  beans,  or  runs  upon  its  own  foliage 
It  is  of  a  rapid  growth,  making,  in  three  months,  on  ordinary  land,  an 
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almost  impenetrable  mass  of  foliage,  two  feet  high,  and  so  very  dense 
that  it  destroys  all  other  vegetation,  even  the  thistle,  ragweed,  and  other 
noxious  plants.  When  well  cured  these  vines  are  simply  invaluable  foi 
hay,  and  worth,  as  ascertained  by  actual  experiments,  33  to  50  per  cent, 
more  than  timothy.  The  only  difficulty  in  making  them  the  leading 
crop  for  hay  is  that  it  takes  three  days  to  cure  them.  Cattle  and  horses 
prefer  such  hay  to  the  best  of  herds-grass,  and  even  to  corn.  Pea  vines 
are  the  best  fertilizer  we  can  use,  decomposing  very  rapidly.  I  have 
frequently  cut  off  the  vines  before  they  began  to  run  (July  1),  and  by 
August  the  roots  would  throw  out  new  vines  two  feet  long.  The  seed 
sold  in  May  for  75  cents  per  bushel." 

The  experimental  plats  were  seeded  down  towards  the 
latter  part  of  May,  and  produced  a  handsome,  dense  foliaceous 
growth,  about  eighteen  inches  high,  at  the  beginning  of  August 
when  the  samples  for  analysis  were  collected. 

The  early  frost  in  September  injured  the  crop.  The  plant 
apparently  deserves  the  importance  claimed  for  it  in  the  above 
stated  report.  Its  cultivation  has  proved  a  success  in  New 
Jersey.  The  only  objection  which  might  be  raised  against 
its  introduction  consists  in  the  circumstance  that  matured 
seeds  cannot  be  relied  on  in  our  section  of  the  country. 

As  a  green  fodder  it  compares  well  with  clover,  and  most 
likely  would  produce  a  valuable  ensilage. 

COW  PEA. 
Variety:  WmppooRWiLL. 

[From  Experimental  Plats  of  Station;  collected  Aug.  1,  1883.] 


i 

o 

bo  a 
a  o 

c  •- 

o    O 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

'   a 
«  o 

c  o 

5°i 

c  3  "-g 
'Sf  5 

6 
> 

Moisture  at  100°  C, 

Dry  Matter,    .... 

9.65 
90.35 

193.00 

1,807.00 

- 

- 

1 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,       .... 

"      Protein    (Nitrogenous 
Matter, 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

10.46 

22.36 

3.87 

16.95 

46.36 

100.00 

2,000.00 

209.20 

447.20 

77.40 

339.00 

927.20 

210.18 
45.67 

203.40 

639.77 

47 
69    • 

60 

69 

1 

2,000.00 

1,099.02 

- 

■ 

JExperiment  Station  Report, 


93 


The  variety  of  the  preceding  table  is  described  as  making 
but  little  vine,  and  is  considered  less  valuable  than  the 
"Clay"  variety.  It  made  a  dense  foliaceous  growth,  fully 
equal  to  the  latter  in  size.     Neither  of  them  produced  seeds. 

COW  PEA. 
VAniETT:  Whippoorwill. 

[Raised  on  Plats  of  Station,  as  Mixed  Crop,  with  Oats.    Collected  Aug.  1, 1883.] 


k 
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u  o 

r  a 
O  o 
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"S  ^  ^ 
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'A 

Moisture  at  100°  C, 

9.75 

195.00 

Dry  Matter,    .... 

90.25 

1,805.00 

- 

- 

100.00 

•2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

7.87 

157.40 

_ 

_ 

0 

"      Cellulose,     . 

19.06 

381.20 

179.16 

47 

►^ 

"      Fat,      .... 

4.49 

89.80 

52.98 

59 

"      Protein     (Nitrogenous 
Matter),    . 

17.17 

343.40 

206.04 

60 

Non-nitrogenous    Extract 

Matter,        .... 

51.41 

1,028.20 

709.46 

69 

100.00 

2,000.00 

1,147.64 

- 

J 

The  analysis  was  made  from  the  pea  vines  raised  with  the 
oats ;  the  analysis  of  the  latter  has  been  reported  in  Bulletin 
5  (No.  102).  This  course  of  separate  analysis  was  adopted 
on  account  of  the  uneven  distribution  of  both  plants.  The 
mixed  crop  was,  on  the  first  of  August,  in  excellent  condi- 
tion for  green  fodder  or  hay.  An  experiment  with  rye 
failed,  on  account  of  a  bad  quality  of  rye.  Assuming  the 
mixed  crop  of  peas  and  oats  to  consist  of  three  times  as 
much  oats  as  peas,  the  nutritive  ratio  of  the  mixture  would 
be  1 :  12.  In  case  of  two  parts  of  oats  and  one  of  cow 
peas,  the  ratio  would  1  :  10,  and  in  case  of  even  quantities 
of  both  plants,  the  ratio  would  be  1  :  8.7.  Raised  in  con- 
nection with  rye  the  nutritive  value  of  the  mixed  crop  would 
be  still  higher.  Within  three  months'  time,  a  fodder  can 
be  raised  fully  equals  if  not  decidedly  superior  in  nutri- 
tive valuBf  to  our  best  English  grasses. 
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[B.]     Vetch. 
(Vicia  saliva;    variety ^  August^ folia.') 

The  vetch  has  received  already  considerable  attention  in 
various  sections  of  our  country ;  reports  thus  far  speak 
with  much  satisfaction  of  the  results.  The  plant  resembles, 
in  many  respects,  the  common  garden  pea  ;  there  are  early 
and  late  varieties  in  cultivation.  Its  period  of  vegetation 
is  from  18  to  22  weeks,  and  the  time  for  seeding  corre- 
sponds with  that  of  the  pea.  The  common  vetch  is  a  hard- 
ier plant  than  the  latter,  and  grows  well  upon  an  inferior 
soil.  Its  reputation  as  a  valuable  green  fodder,  either 
single  or  when  grown  in  common  with  rye,  oats  or  barley, 
is  well  established. 

The  lands  were  seeded  down  broadcast,  in  our  experiment 
during  the  past  season,  on  the  15th  of  May.  The  first  crop 
was  secured  July  2,  at  the  beginning  of  blooming.  One 
hundred  parts  of  the  plant  in  that  state  of  growth  con- 
tained :  — 


Moisture  at  100°  C, 
Dry  Matter  (vegetable), 


78.20  per  cent. 
21.80    "      " 


100.00 
VETCH. 

(Vicia  satfv^a  ;  variety,  Augustifolia.) 

Collected  from  Experimental  Plats,  Aug.  15,  1883,  in  bloom.] 
I. 
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Moisture  at  100°  C, 

8.35 

167.00 

1 

Dry  Matter,    .... 

91.65 

1,833.00 

- 

- 

Analysis  of  Dry  Matter. 

100.00 

2,000  00 

- 

- 

1 

Crude  Ash,     .... 

7.97 

159.40 

_ 

- 

c<» 

"      Cellulose,     . 

30.68 

613.60 

331.34 

54 

"      Fat 

2.80 

46.00 

27.60 

60 

"      Protein    (Nitrogenous 

rH 

Matter),    . 

15.76 

315.20 

239.55 

76 

Non-nitrogenous     Extract 

1 

Matter,        .... 

43.29 

865.80 

562.77 
1,161  26 

65 

100.00 

2,000.00 

- 

} 
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VETCH. 
[II.    Collected  from  Experimental  Plats,  Sept.  3,  1883,  when  fully  matured.] 

IT. 


a 
5 

is 

Pi 

Constituents  (in 
lbs.)  in  a  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

5'. 

g  1  2 
o  5  i 

S   M  g 

6 

» 
> 

3 

s 
'A 

Moisture  at  100°  C, 

9.45 

189.00 

Dry  Matter,    .... 

90.55 
100.00 

1,811.00 
2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

- 

Crude  Ash,     .... 

8.50 

170.00 

_ 

_ 

"      Cellulose,     . 

80.05 

601.00 

270.45 

45 

O 

"      Fat,      .... 

2.69 

53.80 

32.28 

60 

"      Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

14.42 

288.40 

204.76 

71 

y-i 

Matter,        .... 

44.34 

886.80 

487.74 

55 

100.00 

2,000.00 

995.23 

- 

[C]     Serradella. 

(  Ornithopus  sativus.     Brot. ) 

The  serradella,  like  the  vetch,  is  an  annual  leguminous 
plant,  which  found  its  way  from  Portugal  into  central 
Europe  some  fifty  years  ago.  It  grows  from  one  foot  to 
one  foot  and  one-half  high,  and  prefers  a  moist,  deep,  sandy 
soil.  Time  of  seeding  and  mode  of  cultivation  correspond 
with  those  customary  in  the  cultivation  of  peas.  The 
growth  of  the  plant  is  slow  until  the  time  of  blooming,  when 
it  rapidly  increases  in  size  and  nutritive  constituents.  The 
close  of  the  blooming  period,  at  the  end  of  August,  is  the 
best  time  for  cutting  the  crop.  Leading  agriculturists 
speak  very  highly  of  this  fodder  plant.  The  field  seeded 
down  broadcast  on  the  15th  of  May,  1884,  produced  a  first 
crop,  blooming  on  the  22d  of  July.  The  plants,  at  that 
period  of  their  growth,  contained  in  one  hundred  parts  :  — 


Moisture  at  100°  C,     . 
Vegetable  Matter  (dried), 


78.66  parts 
21.34      " 


lUU.OO 
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SERRADELLA. 

(Ornithopus  sativus.    Brot.) 

[I.    Obtained  from  Plats  of  the  Station,  when  blooming,  Aug.  14,  1883.] 

I. 
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Moisture  at  100°  C, 

Dry  Mattel,    .... 

7.20 
92.80 

144.00 
1,856.00 

28.44 
224.91 
990.80 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,     . 

"       Fat 

"      Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,        .... 

100  00 

5.87 

24.37 

2.37 

17.85 

49.54 

2,000.00 

117.40 

487.40 

47.40 

357.00 

990.80 

60 

63 

100 

(M 
t>- 

't 

100.00 

2,000.00 

1,244.15 

- 

) 

SERRADELLA. 

[II.    From  Plats  of  Station,  collected  Sept,  3, 1883,  when  fully  matured.] 

IL 
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o 
V    ■ 

03     O 

c  a 
lit 

Pounds   Digest- 
ible in  a  Ton 
of  2,000  lbs. 

Percent,  of  Di- 
gestibility    of 
Constituents. 
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B 
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Moisture  at  100°  C, 

Dry  Matter,    .... 

8.70 
9130 

174.00 
1,826.00 

- 

47 
60 

60 

69 

\ 

A^ialysis  of  Dry  Mailer. 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

6.46 

25.14 

2.91 

15.26 

60.23 

2,000.00 

129.20  . 

502.80 

58.20 

305.20 

1,004.60 

236.32 
29.10 

183,12 

693.17 

100.00 

2,000.00 

1,141.71 

- 

) 
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The  two  foregoing  stated  analyses  of  Serradella  in  different 
stages  of  growth  (1883),  confirm  the  general  observation 
that  the  leguminous  plants,  like  the  clover,  vetch,  beans, 
peas,  etc.,  as  a  rule,  furnish  the  most  nutritious  food  at  the 
time  of  blooming. 

[D.]     Horse  Bean. 
(  Vicia  Faba.     L. ) 

The  plant  came  from  Southern  Russia,  and  was  cultivated 
at  an  early  date,  already,  in  Southern  Europe.  There  are 
several  varieties,  small  and  large,  in  use.  The  latter  is  at 
present  quite  frequently  raised  in  the  gardens  of  England, 
France  and  Germany,  for  family  use ;  whilst  the  smaller 
variety,  like  the  one  on  trial,  is  cultivated  throughout 
Europe  for  fodder. 

The  ground  beans  are  considered  a  valuable  food  for 
horses,  milcli  cows  and  swine.  The  softer  parts  of  the 
straw  form  a  valuable  addition  to  the  daily  diet  of  the  ma- 
jority of  the  farm  stock.  Beans  and  straw  are  highly 
nitrogenous.  The  horse  bean  is  considered  one  of  the  most 
reliable  leguminous  plants  upon  a  heavy  loam  or  dry  clayish 
soil,  in  a  temperate  and  moderately  moist  climate.  Raised 
with  vetch  and  peas,  it  serves  a  twofold  purpose,  i.  c,  to 
uphold  the  vines  of  these  plants,  and  to  increase  their  feed- 
ing value  as  green  fodder.  They  are  planted  quite  early,  in 
rows  from  two  to  two  and  one-half  feet  distant,  and  two 
inches  apart  in  the  drills.  The  plant  reaches  a  height  of 
from  two  to  three  feet  at  the  beginning  of  blooming,  and 
has  a  thick,  hollow,  somewhat  angular,  juicy  stem,  with  suc- 
culent loaves,  which  at  the  time  of  maturing  turn  black. 

The  field  upon  the  grounds  of  the  station  was  seeded 
down  the  15th  of  May,  1884,  in  rows  two  and  one-half  feet 
apart.  It  was  kept  clear  from  weeds  by  means  of  a  culti- 
vator. The  crop  was  very  satisfiictory.  It  began  bloom- 
ing in  the  first  week  of  July.  The  plants  at  that  time  con- 
tained in  one  hundred  parts  :  — 

Moisture  at  100°  C, 87.72  parts. 

Vegetable  Matter  (dried), 12.28      " 

100.00 
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•     At  the  time  of  harvesting,  when  the  pods  were  fully  de- 
veloped, one  hundred  parts  of  the  entire  plant  contained  :  — 

Moisture  at  100°  C, 73.14  parts. 

Vegetable  Matter, 26.86      " 


lOO.UO 


The  crop  was  cut  several  inches  above  ground,  put  into 
small  shocks,  and  kept  upon  the  field  until  September  15, 
when  it  was  dry  enough  for  storing  in  the  barn.  The  total 
crop  at  that  time  weighed  405  lbs.  ;  it  lost  4.5  percent,  more 
moisture  from  that  date  to  the  17th  of  October,  when,  by 
thrashing,  the  beans  were  separated  from  the  straw. 

HORSE  BEAN. 

(Vice A  Faba.) 

[Collected  from  the  plats  of  the  Station  when  harvested.] 

Moisture  at  100°  C, 78.14  parts. 

Dry  Vegetable  Matter, 26  86     " 

Straw.  Bbak. 

Moisture  at  100  C 9.15        10.28 

Dry  Matter, 90.85        89.72 

Analysis  of  Dry  Matter. 

Crude  Ash, 9.59  per  cent.  4.27  per  cent. 

"     Cellulose, 41.44      "  8.11  " 

"    Fat, 1.51      "  1.11  " 

"     Protein  (Nitrogenous  Matter),    ,     9.69      "  30.03  " 

Non-nitrogenous  Extract  Matter,  .        .  37.77      "  56.48  " 

Ratio  of  Beans  to  Straw, 46 :  54 
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Observations   regarding   the    Rates    of   Digestibility 
OF  BOTH  Beans  and  Straw  with  Empty  Pods. 


I.    HORSE  BEAN". 
Results  Obtained  by  Feeding  it  to  Cattle. 


1 

Constituents  (In 
lbs.)  ill  a  Toil 
of  2,000  lbs. 

CO  •"   o 
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S  Sou 
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3 
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Moisture  at  100°  C, 

Dry  Matter,    .... 

10.28 
89  72 

100.00 

4  27 
8  11 
1  11 

30.03 

56  48 

100.00 

205.60 
1,794.40 

2,000.00 

85.40 

162.20 

22.20 

600.60 

1,129.60 

102.19 
21.53 

640.54 

1,061.82 

- 

\ 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,     . 

«'      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,        .... 

63 
97 

90 

94 

fM 

r-l 

2,000.00 

1,726.08 

- 

>• 

II.    BEAN  STRAW  AND  PODS. 
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Anahisis  of  Dry  Matter. 
Crude  Ash 

9.;'9 

191.80 

. 

"      Cellulose,     . 

41.44 

82.S.80 

298.37 

36 

"      Fat,      .... 

1.51 

80.20 

16.61 

55 

"       Protein     (Nitrogenous 

0 

0 

Mutter),    . 

9.69 

193.80 

98.84 

51 

>^ 

Non-nitrogenous    Extract 

Matter,        .... 

37.77 

7.55.40 

460.79 

61 

100.00 

2,000.00 

874.61 

- 

^ 
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EXPERIMENTS  WITH  CORN  ENSILAGE. 


The  silo  described  by  Prof.  M.  Miles  in  the  first  annual 
report  of  the  station  has  been  sub-divided  into  two  independ- 
ent compartments  of  equal  size,  each  one  accessible  by  a 
separate  entrance.  This  change  has  been  made  to  meet 
present  resources  of  corn  fodder  for  ensilage,  and  to  carry 
on  two  independent  trials  if  desirable. 

One  of  these  silos  was  filled  with  cut  corn  fodder  as  in 
the  previous  experiments.  The  filling  of  this  silo  was  carried 
on  as  recommended  by  Prof.  Miles  and  others,  i.  e.,  to  fill 
gradually  and  to  defer  the  final  covering  and  packing  down 
to  the  time  when  no  further  increase  of  temperature  in  the 
mass  can  be  noticed.  This  course  purposes  to  restrict  and, 
if  possible,  prevent  the  alcoholic  fermentation  and  subsequent 
formation  of  acetic  acid  in  consequence  of  the  destruction  of 
the  bacteria  of  fermentation  by  heat. 

The  second  silo  was  filled  with  w  hole  corn  fodder,  care- 
fully spread  out  and  at  once  well  tramped  down.  After 
filling,  the  cover  was  put  on  and  weighted  down  without 
delay. 

The  corn  was  in  both  cases  kept  down  by  an  equal  weight, 
similar  to  that  in  the  trial  of  the  previous  year,  —  barrels 
filled  with  sand,  giving  a  pressure  of  about  sixty  pounds 
to  the  square  foot. 

The  corn  fodder  used  for  the  filling  of  both  silos  was  taken 
from  the  fertilized  plats,  which  are  described  in  this  report 
in  connection  with  the  experiments  concerning  the  efiect  of 
fertilizer  on  the  quantity  and  quality  of  crops.  The  growth 
of  each  plat  was  divided  into  two  parts ;  one-half  was  cut 
into  pieces  1^  to  1|  inches  in  length,  and  subsequently  filled 
into  one  silo,  the  other  half  was  packed  into  the  second 
one  without  being  cut,  as  above  described. 

This  arrangement  secured,  as  far  as  practicable,  for  both 
trials,  a  material  of  a  corresponding  general  character  and 
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composition.  The  entire  stock  of  good  fodder  corn  at  our 
disposal  amounted  to  15,272  pounds,  or  seven  and  six-tenths 
tons.  The  corn  was  cut  when  the  kernels  were  in  the  milk, 
to  secure  a  more  nutritious  ensilage  than  at  an  earlier  period 
of  growth  could  be  expected. 

There  is  a  considerable  difference  in  the  value  of  a  fodder 
corn  just  sending  out  tassels  and  one  with  kernels  in  the 
milk,  like  the  one  used  in  our  case. 

A  fodder  corn  in  the  former  stajje  of  s^rowth  contains  in 
many  instances  only  from  twelve  to  fifteen  weight  parts  of 
dry  vegetable  matter  in  one  hundred  of  the  entire  plant, 
whilst  in  the  more  advanced  stage  of  growth,  when  the 
kernels  are  in  the  milk  and  the  whole  plant  still  green,  the 
dry  vegetable  matter  contained  in  one  hundred  weight  parts 
of  the  entire  plant  varies  usually  between  from  twenty-five 
to  twenty-eight  parts  ;  therefore,  a  difference  of  thirty-three 
per  cent,  in  actual  fodder,  pound  for  pound,  in  favor  of  the 
latter  stage  of  growth. 

Aside  from  this  decided  advantage  in  actual  weight,  it  is 
not  less  certain  that  the  quality  of  the  fodder  obtained  from 
the  more  matured  fodder  corn  is  of  a  superior  nutritious 
character  when  compared  with  that  of  the  less  matured 
article.  For  the  nitrogenous  constituents  of  the  more  ma- 
tured fodder  corn,  although  less  in  quantity,  are  more  largely 
of  a  kind  (true  albuminoids)  better  fitted  for  the  formation 
of  blood  than  they  are  at  an  earlier  stage  of  growth.  The 
entire  plant  is  also  richer  in  valuable  non-nitrogenous  con- 
stituents, as  fat,  sugar  and  starch,  than  in  the  latter  case. 

To  ascertain  the  degree  of  temperature  within  the  ensilage 
at  the  various  stages  of  its  alteration,  a  gas-pipe  one  and  one- 
fourth  inch  in  diameter  was  driven,  in  each  case,  through  a 
tight-fitting  hole  in  the  cover  of  the  silo  to  within  one  foot 
of  its  floors.  A  thermometer  was  kept  inside  of  this  tube 
to  note  from  time  to  time  the  changes  in  the  temperature  of 
the  ensilage.  The  results  of  these  observations  are  stated 
below. 

The  expense  for  filling  the  silo  amounted  to  $1.50  per  ton 
of  corn-fodder  ensilage. 

As  the  silos  are  not  yet  opened  a  further  discussion  of  the 
silo-product  has  to  be  deferred  to  an  early  bulletin  of  the 
station. 
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Observations  on  Whole  Fodder  Corn  in  Silo. 

Commenced  filling  the  silo  at  7  o'clock,  a.m.,  September 
] ,  and  finished  at  2  o'clock,  p.m.,  the  same  day.  The  mass, 
with  weights  on,  measured  at  once  5  ft.  4^  in.  in  depth; 
first  temperature  observed  in  the  tube  at  3  o'clock,  p.m., 
September  1,  was  77°  F.  (25°  C.)  ;  outside  temperature, 
71.6°  to  73.4°  F.  (22°  to  23°  C). 


DATE. 

Time  of  Day. 

Temper- 
ature in 
Tube. 

Temper- 
ature 
Outside. 

Thickness  of 
Ensilage. 

Shrinkage. 

Sept.    1, 

5  o'clock,  P.M. 

77.°     F. 

- 

5  ft.    2|  in. 

H 

inches. 

2, 

8.30  o'clock,  A.M. 

78.8° 

- 

5  "     1^  " 

n 

tt 

3i 

It             t(             tl 

81.5° 

- 

4  "  lOf  " 

3 

t( 

4, 

(t             tl             tt 

85.1° 

- 

4  "     7|  » 

3i 

tt 

5, 

tt             tt             It 

89.6° 

- 

4  "     4^  " 

2f 

tt 

6, 

It             tt             tt 

89.6° 

- 

4  "     1|  " 

n 

tt 

7, 

tt             tt             tt 

88.7° 

- 

3  "   11|  " 

If 

t( 

8, 

tt             tt             tt 

93.2° 

- 

3  «     9t  " 

If 

t« 

9, 

tt             tt             tt 

93.2° 

- 

3  "     7|  » 

1 

tt 

10, 

It             tt             tt 

94.1° 

- 

3  "     6|  " 

If 

" 

11, 

tt             tt             tt 

94.1° 

86.°    F. 

3  "     6|  " 

1 

tt 

12, 

tt             It             tt 

86.° 

68.° 

3  "     4|  " 

1 

tt 

13, 

tt            tt           tt 

82.4° 

57.2° 

3  "     4|  " 

f 

tt 

14, 

6  o'clock,  P.M. 

84.2° 

64.4° 

3  "     3|  " 

1 

tc 

15, 

8.30  o'clock,  A.M. 

82.4° 

53.6° 

3  "     3|  « 

1 

" 

16, 

8.30  o'clock,  P.M. 

82.4° 

64.4° 

3  "     8\  " 

f 

tt 

17, 

tt         tt         tt 

82.4° 

68.° 

3  "     2|  " 

1 

tt 

18, 

tt         tt         tt 

82.4° 

62.6 

3  "     2|  " 

i 

t( 

19, 

t(         tt         tt 

80.6° 

55.4° 

3  "     2|  " 

1 

tt 

20, 

tt         tt         tt 

80.6° 

55.4° 

3  "     2    " 

i 

tt 
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Observations  on  Whole  Fodder  Corn,  etc.  —  Concluded. 


DATE. 

Time  of  Day. 

Temper- 
ature In 
Tube. 

Temper- 
ature 
Outside. 

Thickness  of 
Ensilage. 

Shrinkage. 

Sept.  21, 

8.30 

o'clock,  P.M. 

79.7° 

55.4° 

3  «     11  in. 

I  inches. 

22, 

(( 

((         (( 

78.8° 

57.2° 

3  "     If  " 

0 

23, 

« 

» 

77.° 

60.8° 

3  "     If  " 

0 

24, 

C( 

t(         t( 

75.2° 

55.4° 

3  "     1|  " 

1        " 

25, 

((         t( 

77.° 

75.2° 

3  "     If  " 

0 

26, 

C(                    (( 

74.3° 

57.2° 

3  »     If  " 

1        " 

27, 

» 

75.2° 

57.2° 

3  "     11  " 

0 

28, 

t(              (( 

74.3° 

716° 

3  "     11  " 

0 

29, 

« 

75.2° 

71.6° 

3  "     li  " 

0 

30, 

(t              t( 

75.2° 

62.6° 

3  "     1|  " 

0 

Oct     1, 

It              (( 

73.4° 

- 

3  "       1  « 

1    " 

2, 

((              (1 

73.4° 

- 

3  "       1  " 

0 

3, 

t(              tt 

71.6° 

- 

3  "       1  " 

i     " 

4, 

ti              i> 

71.6° 

- 

3  "       1  " 

0 

5, 

l(                    M 

71.6° 

- 

3  «       1  " 

0 

6, 

((                     (( 

69.8° 

- 

3  »       1  » 

0 

7, 

tt                    It 

69.8° 

- 

3  "       1  " 

0 

8, 

t. 

68.° 

- 

3  "      1  " 

0 

9, 

t(                    ii 

- 

- 

- 

- 

10, 

tt                    tl 

- 

- 

- 

- 

11, 

tt                    tt 

- 

- 

- 

- 

18, 

t(                    tl 

68.° 

59.° 

3  "      1  » 

1    " 

25, 

tt                    It 

62.6° 

46.4° 

3  "       1  " 

0 

Nov.    1, 

tt                    11 

62.6° 

- 

3  "       1  " 

0 

8, 

II                    II 

59.0 

- 

3  "       1  " 

0 
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Observations  with  Cut  Fodder  Corn  in  Silo, 
Commenced  filling  the  silo  at  3  o'clock,  p.  m.,  September 
1st,  and  finished  at  12  o'clock,  m.,  September  2d.  Whole 
thickness  of  ensilage  after  levelling,  taken  at  once,  was  4 
ft.  10|  in.  ;  temperature  in  the  mass  at  1  o'clock,  p.  m., 
September  2d,  was  71.6°  F.  (22°  C).  The  weights  were 
put  on  September  6th,  when  the  temperature  of  the  mass 
(122°  F.)  had  ceased  to  increase. 


DATE. 

Time  of  Day. 

Temper- 
ature in 
Tube. 

Outside 

Temper- 
ature. 

Thickness  of 
Ensilage. 

Shrinkage. 

Sept.    1, 

- 

- 

- 

- 

- 

- 

2, 

- 

- 

- 

4  ft.  10|  in., 

- 

- 

3, 

6  o'clock,  PM., 

77.0  F., 

- 

- 

- 

- 

4, 

8.30  o'clock,  A.M., 

78.8° 

- 

- 

- 

- 

5, 

t(          ((        (( 

82.4° 

- 

4  ft.   7\m., 

3f 

inches. 

6, 

K                      ((                  It 

84.2° 

- 

4  "     6|  " 

1 

" 

7, 

U                      <(                  « 

86.9° 

- 

3  "  llf  " 

7| 

>« 

8, 

((                      l(                  li 

86.9° 

- 

3  "  10|  " 

1 

<t 

9, 

t(                    ((                 >C 

86.9° 

- 

3  "  10    " 

1 

i( 

10, 

U                      (t                  tl 

87.8° 

- 

3  "    ^  " 

1 

It 

11, 

((             ((          (( 

88.7° 

86.°  F., 

3  "    9|  " 

i 

t( 

12, 

((              ((            (1 

87.8° 

68.° 

3  "    8|  " 

1 

t( 

13, 

<l              (t           (( 

83.3° 

57.2° 

3  "    8|  " 

1 

(( 

14, 

6  o'clock,  P.M., 

84.2° 

64.4° 

3  "    8|  " 

0 

tt 

15, 

8.30  o'clock,  A.M.. 

84.2° 

53.6° 

3  "    8|  " 

0 

tc 

16, 

8.30  o'clock,  P.M., 

82.4° 

64.4° 

3  "    8|  " 

f 

4i 

17, 

((          ((        t( 

82.4° 

68.° 

3  "    8|  " 

0 

tt 

18, 

t<                    l(                K 

82.4° 

62.6° 

3  "    11  " 

1 

tt 

19, 

ti                    ((                (t 

80.6° 

55.4° 

3  "    11  » 

0 

tt 

20, 

t(                    C(                <( 

80.6° 

55.4° 

3  "    1\  " 

0 

tt 

Experiment  Station  Report,  105 

Observations  with  Cut  Fodder  Corn^  etc.  —  Concluded. 


DATE. 

Time  of  Day. 

Temper- 
ature In 
Tube. 

Temper- 
ature 
Outside. 

Thickness  of 
Ensilage. 

Shrinkage. 

Sept.  21, 

8.30  o'clock,  P.M. 

78.8° 

55.4° 

3  "     7|  in. 

0 

inches. 

22, 

ti                ^i             i( 

78.8° 

57.2° 

3  «     11  " 

0 

(( 

23, 

((                     ((                 u 

77.° 

60.8° 

3  "     7|  " 

0 

(( 

24, 

((                ((             (( 

77.9° 

55.4° 

3  "    7|  " 

0 

(C 

25, 

i(                <(             (« 

77.° 

72.5° 

3  »     7|  " 

0 

(( 

26, 

It                    11                 u 

76.1° 

57.2° 

3  "    7|  " 

i 

'• 

27, 

U                    <(                 t( 

75.2° 

57.2° 

3  »     7|  " 

0 

" 

28, 

U                      (i                  1( 

75.2° 

71.6° 

3  "     7|  " 

0 

t( 

29, 

ti               <(            (( 

75.2° 

71.6° 

8  "    7|  " 

0 

tc 

30, 

((               ti            It 

73.4° 

62.6° 

3  "     7|  " 

0 

u 

Oct.     1, 

t(                       U                  (t 

75.2° 

- 

3  "    71  " 

0 

(( 

2, 

((              ((            (( 

73.4° 

- 

3  "    7f  " 

i 

i( 

3, 

((                   l«               c> 

73.4° 

- 

3  "     7f  " 

0 

(( 

4, 

«              ((           (( 

73.4° 

- 

3  "     7|  " 

0 

i( 

5, 

t<              ((            (I 

73.4° 

- 

3  "     7f  " 

0 

C( 

6, 

((              ti           (( 

73.4° 

- 

3  "     7|  " 

0 

(( 

7, 

((              ((           (( 

71.6° 

- 

3  "     7|  " 

0 

» 

8, 

(i              ((           l( 

- 

- 

- 

- 

- 

11, 

((              ((            (( 

09.8° 

- 

3  "    7|  " 

1 

" 

18, 

t(              ((           i( 

68.° 

- 

3  "     7|  " 

0 

(( 

25, 

((              ((           (I 

64.4° 

- 

3  "    7|  " 

0 

i( 

Nov.    1, 

(t              l(           (( 

62.6° 

- 

3  "    7|  " 

0 

l( 

8. 

(C                   it               cc 

60.8° 

- 

3  "     7f  " 

0 

(( 

.  The  highest  temperature  observed  in  the  mass  was  noticed 
at  1.30,  p.  M.,  September  4th,  and  registered,  at  about  18 
inches  from  surface,  116.6°  F.  (47°  C). 
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Analyses  op  Fodder  and  Fodder  Crops. 
Analyses  of  Hampden  Prolific  Corn. 

[Samples  sent  on  for  examination.] 

I.  Raised  by  J.  Lyman  Shepard  of  Westfield,  Mass. ,  upon 
a  sandy  loam  soil.  The  ear  was  nine  and  three-fourth  inches 
long,  of  a  whitish  color,  and  contained  eighteen  rows  of 
kernels.  The  weight  of  the  ear  was  473.4  grams,  and  that 
of  the  cob  111.30  grams.  The  cob  was  of  a  red  color,  and 
comprised  23.5  per  cent,  of  the  weight  of  the  ear,  the  other 
86.5  per  cent,  being  kernels.  The  average  weight  of  one 
kernel  was  .433  gram. 


£ 

a 

"S 

Nitrogenous 
Matter. 
(Protein.) 

Non  -  nitrog- 
enous    Ex- 
tract Matter. 

1 

B 

o 

< 

Kernels,  . 

10.00 

4.068 

10.224 

72.207 

1.953 

1.548 

Nutritive  ratio  of  kernels,  1 :  8.248. 


II.  Raised  by  Mrs.  M.  A.  Clyde  of  Brightwood,  Mass., 
upon  a  heavy  soil.  The  ear  was  ten  inches  long,  of  a  whitish 
color,  and  contained  twenty  rows  of  kernels.  The  weight 
of  the  ear  was  491.4  grams,  and  that  of  the  cob  107.4  grams. 
The  cob  was  of  a  red  color,  and  comprised  21.86  per  cent, 
of  the  weight  of  the  ear,  the  other  88.14  per  cent,  being 
kernels.    The  average  weight  of  one  kernel  was  3.996  grams. 


£ 

a 

o 

1 

Nitrogenoui 

Matter. 

(Protein.) 

Non  -  nitrog- 
enous    Ex- 
tract Matter. 

3 

"33 

< 

Kernels,  .... 

10.00 

4.761 

12.357 

69.579 

1.782 

1.521 

Nutritive  ratio  of  kernels,  1 :  6.73. 
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CORN   STOVER. 

[From  Plats  of  the  Station,  1883.] 


a 

o 
O 

V      * 

u  a 
25 
a  s 
S  § 

B    S 

l-§ 

^  "^  (N 
§S"S 

Pounds   Digest- 
ible In  a  Ton 
of  2,000  lbs. 

Per  Cert,  of  Di- 
gestibility    of 
Constituents. 

1 

> 

s 

Moisture  at  100°  C, 

8.73 

1746 

Dry  Matter,    .... 

91.27 

1,825.4 

- 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

3.12 

62.4 

_ 

_ 

r-t 

"      Cellulose,     . 

34.28 

685  6 

- 

- 

>^^ 

"       Fat 

1.27 

25.4 

7.62 

30 

"      Protein     (Nitrogenous 
Matter),    . 

6.58 

131.6 

52.64 

40 

Non-nitrogenous     Extract 
Matter,        .... 

54.75 
100.00 

1,095.0 
2,000.0 

1,095.00 
1,155.26 

100 

- 

WHEAT  GRAIN. 

[From  Plats  of  the  Station.] 


o 

o 

il 

1  SI- 
MS 

c  S 

111 

1^ 

1 

S 

3 
"A 

Moisture  at  lOO**  C, 

10.58 

211.60 

. 

^ 

Dry  Matter,    .... 

89.42 

1,788.40 

- 

- 

100.00 

2,000  00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash, 

2.18 

43.60 

— 

— 

rM 
•^ 

"      Cellulose,     . 

2.42 

48.40 

_ 

- 

>^ 

"      Fat,      .... 

1.79 

35.80 

30.64 

80.0 

i-t 

"      Protein     (Nitrogenous 

Matter),    . 

13.35 

267.00 

240.30 

90.0 

Non-nitrogenous    Extract 

Matter,        .... 

80.26 

1,605.20 

1,484.81 

92.5 

100.00 

2,000.00 

1,755.75 

- 

The  composition  of  this  article  is  a  very  fair  one. 
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WHEAT   STRAW. 

[From  the  Plats  of  the  Station.] 


s 

o 

o 

4)      . 

M   C 

S  -2 

c  ~ 

u  o 
*->  a. 

c  c 
—  o 

§  ■J  si 

-      °      03 

hi 

c  5  '-3 

7    S   o 
t    MO 

6 

1 
o 

1 

Moisture  at  100°  C, 

Dry  Matter,    .... 

650 
93.50 

130.00 
1,870.00 

- 

- 

' 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat 

"      Protein,   (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

7.44 

40.74 
1.59 

5.32 

44.91 

100.00 

2,000.00 

148.80 

814.80 

31.80 

106  40 

898.20 

423.70 
8.59 

27.66 

359.28 

52 

27 

26 
40 

o 
1 

2,0U0.00 

819.23 

- 

The  composition  of  this  sample  is  better  than  the  average 
article. 


PEARL  MILLET   (m  Bloom). 
[Collected  from  Plats  of  Station,  Sept.  19,  1884.] 


a 

o 
O 

tc  a 

C3     O 

|l 

c  c 

_  H    ^ 

J.   c 

is  ^  S 

m  .E  S 

"O   "2   r-^ 
C     * 

5°i 

c  B  " 

5  MO 

6 
a 

> 

3 

Moisture  at  100°  C, 

6.20 

1-24  00 

_ 

_ 

Dry  Matter,    .... 

93.80 

1,876.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     . 

4.80 

96.00 

- 

- 

CO 

"      Cellulose,     . 

35.91 

718.00 

- 

- 

>:\ 

"      Fat,      .... 

1.63 

3260 

13.69 

42 

"      Protein,   (Nitrogenous 
Matter),    . 

7.20 

144.20 

86.40 

60 

Non-nitrogenous     Extract 

Matter,        .... 

60.46 

1,009.20 

655.98 

65 

100.00 

2,000.00 

756.07 

- 

4 
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COMMON  MILLET. 

[Collected  from  Pliits  of  Station,  when  blooming,  Aug.  14,  1883.] 

I. 


a  a 

1=1 
S  ^  e^ 

ill 

J.  "5    . 

a  '2  '■= 
^  S  o 

1 

5 

a 
'A 

Moisture  at  100°  C, 

6.15 

123.00 

1 

Dry  Matter,    .... 

93  85 

1,877.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

4.67 

93.40 

_ 

_ 

CO 

"       Cellulose,     . 

29.80 

696.00 

- 

_ 

^00 

"      Fat,      .... 

2.04 

40.80 

17.14 

42 

"      Protein     (Nitrogenous 

Matter),    . 

7.69 

153.80 

92.28 

60 

Non-nitrogenous    Extract 

Matter,        .... 

55  80 

1,116.00 

725.40 

65 

100.00 

2,000.00 

834.82 

- 

COMMON  MILLET. 

[From  Plats  of  the  Station,  when  fully  matured,  Sept.  3,  1883.] 

IL 


s 

o 

o 

11 

it 

p.. 

e  a 

gs's 

1   a 

to   o 

5°2 

(1h 

o 

I 

e 

t» 

s 

a 
5*5 

Moisture  at  100°  C, 

Dry  Matter,    .... 

6.73 
93.27 

134.60 
1,865.40 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,    ..... 

"      Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

4.23 

33.39 

2.67 

7.09 

52.62 

2,000.00 

84.60 

667.80 

63.40 

141.80 

1,052.40 

21.36 

85.08 

631.44 

40 
60 
60 

r-l 

100.00 

2,000.00 

737.88 

- 

The  analyses  of  both  samples  point  towards  an  exhausted 
condition  of  the  soil  on  which  they  were  raised. 
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HUNGARIAN  GRASS   (Panicum  Germanicum). 
[From  the  Farm  of  Levi  Adams,  Hadley,  Mass.,  collected  in  bloom,  Sept.  4,  1883.] 


a 

e  a 
C  o 

~  '^  e< 

'  n 

g5B 

1    ^ 

^1  § 

6 

> 

a 

f5 

Moisture  at  100°  C, 

7.45 

149.00 

_ 

1 

Dry  Matter,    .... 

92.65 

1,851.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

5.73 

114  60 

- 

_ 

"      Cellulose,     . 

3196 

639.20 

- 

- 

f  ^ 

"      Fat,      .... 

2.22 

44.40 

18.65 

42 

"      Protein    (Nitrogenous 
Matter),    . 

9.45 

189.00 

113.40 

60 

Non-nitrogenous    Extract 

Matter,        .... 

50.64 

1,012.80 

658.32 

65 

100.00 

2,000.00 

790.37 

- 

The  composition  of  the  above  sample  is  very  fair. 

BARNYARD  GRASS   (Panicum  crus-galli.) 

[Collected  in  bloom  from  College  Farm,  Aug.  14,  1883.] 


a 

Si 

P.  * 

c  s 

(O  ^  JS 
g    «g 

—  —  of 
c  .S  o 

5" 

1    ^ 

^  o 

» .£  — 

"o  7  s 

O   —  IM 

04 

o 

« 
> 

% 

s 

Moisture  at  100°  C, 

6.65 

133.00 

. 

1 

Dry  Matter,    .... 

93.35 

1,867.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

10.82 

216.40 

- 

- 

^ 

"      Cellulose,     . 

33.72 

674.40 

- 

- 

t.^ 

"      Fat 

1.95 

89.00 

16.34 

42 

•• 

"      Protein     (Nitrogenous 

Matter),    . 

15.27 

305.40 

183.24 

60 

Non-nitrogenous    Extract 

Matter,        .... 

38.24 

764.80 

497.12 

65 

• 

100.00 

2,000.00 

696.74 

- 

J 

This  grass  is  found  quite  frciiuently  around  barns  and 
compost  heaps  as  a  weed.     The  analysis  of  the  above  sample 
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shows  strikingly  the  influence  of  a  liberal  manuring  on  the 
composition  of  the  species  of  plants  of  which  it  is  a  variety. 

CORN  MEAL. 
93.28  per  cent,  passed  through  mesh  144  to  square  inch,  Sept ,  18S4. 


5 

e  a 
c  o 

S«2 

•   a 

if         £> 

g    »5  S 

6 

S§ 

=  -3§ 

c  8 

E   3  S 

s: 

g-3 

■5  '^'^ 

■g   a  IN 

<5  »  g 

•c 

1  a 

iS^ 

§s^ 

S3  bcU 

? 

e^ 

o 

(S 

Ah 

?; 

Moisture  at  100°  C, 

11.95 

239.00 

1 

Dry  Matter,    .... 

88.05 

1,761.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

1.59 

31.80 

_ 

_ 

"      Cellulose,     . 

2.59 

51.80 

17.61 

34 

J"^ 

"      Fat,       .... 

4.43 

88.60 

67.34 

76 

"      Protein    (Nitrogenous 

Matter),    . 

13.13 

262.60 

223.21 

85 

Non-nitrogenous  Extract 

Matter,        .... 

78.26 
100.00 

1,565.20 

1,471.29 

94 

2,000.00 

1,779.45 

- 

. 

CORN  ME 

AL. 

91.4  per  cent,  passed  through  mesh  1 

44  to  squ 

are  inch, 

August  and 

Sejilember,  2 

8S4. 

i 

e  a 

>   c 

1  ^ 

5  °  2 

0 

|«2 

K^ 

"s  >>i 

C4 

A4 

5  g 

03  .S  8 

g  3  = 

>■ 

§  '^ 

S  ~  oT 

"  M  s       ■■^ 

S  S 

§£■3 

g  a  o 

fe  teU 

3 

(S  * 

o 

Ah 

Ah 

•A 

Moisture  at  100"  C, 

12.40 

248.00 

Dry  Matter,    .... 

87.60 

1,752.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash 

1.66 

33.20 

_ 

_ 

!Q 

"      Cellulose,     . 

2.71 

54.20 

18.43 

34 

r- 

"      Fat,       .... 

4.14 

82.80 

62.93 

76 

"      Protein    (Nitrogenous 

MaUer),    . 

10.77 

215.40 

183.09 

85 

Non-Nitrogenous  Extract 

Matter,        .... 

80.72 

1,614.40 

1,517  54 

94 

100.00 

2,000.00 

1,781.99 

- 

j> 
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SUGAR  BEET  PULP.    (Diffusion  Mode.) 
[From  the  Franklin  Factory.] 


Moisture  at  100"  C,    . 

Dry  Matter  at  100°  C, 

Organic  Matter, . 

Ash,     .... 

Fat,     .... 

Crude  Fibre, 

Non-nitrogenous  Extract  Matter, 

Nitrogenous  Matter,  . 


Per  Cent. 

89.680 
10.320 
10  201 
0.107 
0.098 
2.450 
6.384 
1.281 


a 

o 

^1. 

'  a 

«°2 

d 

w 

|.s 

■^«l 

^xy 

ta 

o   a  o 

la 

53  '^  ei 

■g    o  ^ 

g  3  = 

O  5    B 

1 

1* 

§So 

§§"5 

go 
S  MO 

is 
s 

Ci 

O 

Ph 

Ch 

"A 

Moisture  at  100°  C, 

89.68 

1,793.60 

^ 

^ 

1 

Dry  Matter,    .... 

10.32 

206.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

1.04 

20.80 

- 

- 

-H 

"      Cellulose,     . 

23.74 

474.80 

474.80 

100 

[•'^ 

"      Fat,      .        .        •        . 

.95 

19.00 

19.00 

100 

tH 

"      Protein    (Nitrogenous 

Matter),  . 

12.41 

248.20 

248.20 

100 

Non-nitrogenous   Extract 

Matter,     . 

61.86 

1,237  20 

1,237.20 

100 

100  00 

2,000.00 

1,979.20 

- 

Exjieriment  Station  Report.  113 


EXPERIMENTS  WITH  SPECIAL  FERTILIZERS 
IN  FRUIT  CULTURE. 


CUERANTS  AND  PEACHES. 

The  experiments  with  currants,  which  are  described  in 
the  subsequent  communication,  are  but  a  continuation  of  an 
investigation  inaugurated  upon  the  college  grounds  ten  years 
ago. 

Field  experiments  with  sugar  beets,  for  the  purpose  of 
ascertaining  the  influence  of  special  fertilizers  on  the  saccha- 
rine qualities,  suggested  the  extension  of  the  inquiry  to 
fi'uit-bearing  plants. 

For  the  sake  of  brevity,  and  of  a  desirable  understanding 
of  the  points  involved,  I  reproduce  here  the  introduction  of 
one  of  the  first  publications  on  the  subject  under  discussion  : 
' '  The  question  whether  a  systematic  and  rational  manuring 
of  our  fruit-bearing  plants  is  essential  for  the  continued  pro- 
duction of  good  crops,  engages  more  attention  from  year  to 
year.  Judging  merely  from  the  results  obtained  in  general 
farm  management,  in  consequence  of  the  adoption  of  the 
rule  to  restore  annually  to  the  soil  under  cultivation,  either 
the  entire  amount  or  in  part,  as  circumstances  may  advise, 
those  of  its  constituents  which  the  crops  carried  off  have 
abstracted,  it  seems  but  reasonable  to  assume  that  the  same 
principle  applied  to  the  cultivation  of  fruit  and  garden  crops 
in  general,  must  prove  in  the  end  most  advantageous,  as  far 
as  quality  and  quantity  of  the  crops  resulting  are  concerned. 

A  liberal  supply,  in  particular,  of  those  essential  elements 
of  plant  food  which  are  found  in  the  fruits  in  conspicuous 
quantities  and  for  obvious  reasons  must  serve  important 
functions  in  their  growth,  if  judiciously  provided  cannot 
otherwise  but  prove  beneficial  to  the  entire  plant. 
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To  secure  that  amount  in  a  more  definite  form  than  as  a 
general  rule  has  been  customary,  improves  most  decidedly 
our  chances  to  ascertain,  not  only  the  special  wants  of  the 
plants  under  cultivation,  but  to  recognize  also  the  particular 
form  in  which  the  various  elements  of  plant  food  exert  their 
most  valuable  influence  on  the  quality  of  the  crops.  Believ- 
ing in  the  correctness  of  these  views,  I  entered  a  few  years 
ago  upon  a  series  of  analytical  chemical  inquiries  to  deter- 
mine the  character  of  the  ash  constituents  of  fruits,  and  to 
study,  also,  the  relations  which  apparently  exist  between  the 
variations  in  the  composition  of  the  former  and  the  quality 
of  the  latter,  for  the  purpose  of  furnishing  information  needed 
for  the  successful  introduction  of  a  rational  system  oi  ferti- 
lization of  o\iv  fruit-bearinfj  plants ." 

These  investigations  have  been  carried  on  since  without 
serious  interruption,  as  far  as  the  limited  resources  of  past 
years  for  experimental  work  of  that  character  have  per- 
mitted. The  scarcity  of  previous  systematic  chemical  in- 
quiries into  the  relations  existing  between  the  kind  and  the 
amount  of  available  plant  food  in  a  productive  garden  soil 
or  orchard,  and  the  absolute  and  relative  quantity  of  the 
various  soil  constituents  contained  in  the  fruit  and  o^arden 

O 

crops  raised  upon  it,  rendered  it  necessary  to  grow  them 
under  well  defined  circumstances,  to  obtain  material  fit  for 
comparative  analyses. 

The  necessity  of  adopting  that  course  of  action  l^ecame 
still  more  apparent,  when  considering  the  extraordinary  in- 
fluence—  quite  generally  conceded  —  of  soil,  location  and 
season  on  the  quality  of  these  crops.  Products  raised  by 
the  aid  of  difierent  manurial  substances,  within  the  same 
season,  upon  a  similar  soil,  and  of  a  corresponding  stage  of 
growth,  had  to  be  secured  for  the  examination,  to  impart  a 
scientific  and  practical  value  to  the  analytical  results. 

It  is  a  well-known  fact  that  the  ab>^olute  amount  of  the 
mineral  constituents  of  plants  of  the  same  variety,  and  of 
one  and  the  same  species,  even,  may  difier  widely,  yet,  as  a 
rule,  this  circumstance  does  not  necessarily  alter  the  general 
character  of  the  plants. 

A  change,  however,  in  the  relative  proportion  of  the  vari- 
ous mineral  constituents,  as  potassa,  lime,  etc.,  rarely  has 
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been  noticed  Avithout  having  affected  the  quantity  of  some  of 
the  organic  constituents,  as  sugar,  starch,  acids,  etc. 

The  fact  that  the  essential  mineral  constituents  (potassa, 
calcium,  magnesium,  iron  and  phosphorus)  of  our  farm 
plants  cannot  replace  each  other  beyond  a  certain  extent  m 
the  vegetable  economy  without  endangering  their  life,  points 
towards  a  specific  function  of  each  of  them  in  the  growth  of 
these  plants.  We  have  learned,  by  experimental  observa- 
tion, what  elements  are  indispensable  for  a  healthy  growth, 
and  a  successful  reproduction  of  these  plants.  It  remains 
for  us,  then,  to  ascertain  the  particular  function  of  each  of 
the  above  elements  in  the  life  of  plants.  The  more  we 
learn  of  the  specific  functions  of  each  essential  mineral  con- 
stituent of  plants,  the  better  will  we  be  prepared  to  perfect 
our  system  of  manuring ;  to  cultivate  with  a  view  of  devel- 
oping desirable  qualities  in  the  crops,  and  to  counteract  the 
serious  influences  of  an  abnormal  composition  of  the  sap, 
on  the  life  of  plants. 

To  secure  suitable  material  for  an  examination  in  the 
above-mentioned  direction,  five  experimental  plats  were  set 
apart  for  that  purpose  in  1875.  They  were  planted  under 
the  direction  of  Prof.  Maynard,  with  strawberries,  rasp- 
berries, currants  and  blackberries,  besides  cherry,  plum, 
pear  and  apple  trees.  Four  of  these  plats  received,  annu- 
ally, a  certain  kind  and  amount  of  chemical  manure  (see 
currant  experiments),  while  one  plat  received  no  manure. 
Up6n  each  plat  were  planted  the  same  kind  and  variety  of 
fruits.  Some  interesting  observations  made  on  grape-vines 
and  strawberries  have  been  already  published  in  the  annual 
reports  of  the  college,  in  the  report  of  the  Massachusetts 
State  Board  of  Agriculture  for  1879,  and  elsewhere.  A 
brief  description  of  experiments  with  healthy  peach  trees, 
and  with  trees  suffering  with  "  the  yellows,"  has  been  pub- 
lished in  the  report  of  the  JNLassachusetts  Horticultural  So- 
ciety, and  of  the  State  Board  of  Agriculture  for  1882. 
A  more  detailed  description  of  these  experiments,  in  partic- 
ular, will  be  found  in  the  annual  report  of  the  Board  of 
Control  of  the  State  Experiment  Station,  for  1883.  The 
experiments  with  currants,  below  described,  furnish  an  in- 
teresting addition  to  previous  observations. 
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Experiments  with  Currants. 

Red  Currants  (Versailles). 

The  plants  furnishing  the  fruits  for  the  examination  had 
been  for  several  years  under  special  treatment  upon  five  dif- 
ferent experimental  plats.  The  ground  upon  which  these 
plats  are  located  has  served,  for  years  previous  to  its  pres- 
ent use,  for  the  production  of  grass.  The  soil  consists  of  a 
light  gravelly  loam.  Each  plat  covers  an  area  of  4.2000 
square  feet;  four  of  them  have  received,  annually,  for  five 
to  six  years  past,  a  definite  amount  and  kind  of  special 
chemical  manure,  while  one  plat  received  none.  The  fertil- 
izer was  applied  broadcast  early  in  the  spring,  and  subse- 
quently incorporated  in  the  soil  by  means  of  a  cultivator. 
The  plats  were  otherwise  treated  alike  to  secure  a  good  me- 
chanical condition  of  the  soil,  and  to  keep  off  the  weeds. 

Fertilizers  Applied. 

Plat  I.  received  annually  forty-five  pounds  of  dissolved 
boneblack,  containing  from  ten  to  twelve  per  cent,  of  solu- 
ble phosphoric  acid,  and  fifteen  pounds  of  potash  nitre 
(saltpetre). 

Plat  II.  received  annually  fifteen  pounds  of  potash  nitre 
and  thirty  pounds  of  kieserite. 

Plat  III.  received  annually  forty-five  pounds  of  dissolved 
boneblack,  fifteen  pounds  of  potash  nitre  and  thirty  pounds 
of  kieserite. 

Plat  IV.,  nothing  applied. 

Plat  V.  received  annually  forty-five  pounds  of  dissolved 
boneblack,  eighteen  pounds  nitrate  of  soda  (Chili  saltpetre) 
and  fifteen  pounds  of  muriate  of  potash. 

Nitrogen  was  applied  in  form  of  nitric  acid,  to  secure  a 
uniform  action  of  that  element. 

Well-matured  fruits  were  in  every  instance  secured  for  the 
tests.  They  were  collected  July  18,  1883,  and  examined 
without  delay. 

One  hundred  parts  by  weight  of  the  berries  contained,  — 
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I. 

n. 

m. 

IV. 

V. 

Dry  vegetable  matter, 
Water  at  100°  C,     . 
Ash  iu  dry  matter,  . 

13.76 

86.24 

.45 

13.61 

86.39 

^      .45 

15.72 

84.28 
.48 

12.95 

87.05 

.41 

13.86 

86.14 

.45 

An  examination  of  the  composition  of  the  berries  showed 
the  highest  color,  the  largest  amount  of  vegetable  matter, 
and  the  largest  amount  of  mineral  constituents  in  the  fruits 
from  Plat  III.  The  fruits  from  Plat  V.  rank  next  in  regard 
to  these  qualities,  yet  exceed  in  sugar  by  more  than  one  per 
cent. 

The  fruits  from  Plat  IV.  (without  fertilizer)  rank  lowest 
in  quality.  The  examination  of  the  organic  constituents  of 
the  berries  will  be  repeated  during  the  coming  season,  when 
more  details  will  be  published. 


Ash  Analysis  of 

Fruit  loith  Stems. 

PLATS. 

I. 

n. 

III. 

IV. 

V. 

Sesquioxide  of  iron, 

1.84 

.99 

.95 

1.20 

.75 

Potassium  oxide, 

54.35 

56.12 

54.32 

47.68 

59.34 

Sodium  oxide, . 

5.42 

2.35 

2.56 

4.02 

4.04 

Magnesium  oxide,  . 

4.10 

5.08 

5.49 

6.23 

4.61 

Calcium  oxide, 

15.96 

17.21 

17.68 

18.96 

14.69 

Phosphoric  acid, 

18.33 

18.25 

19.00 

21.91 

16.57 

100.00 

100.00 

100.00 

100.00 

100.00 

The  result  of  these  analyses  of  the  currants  are  calculated 
and  reported  with  reference  only  to  the  several  constituents 
mentioned  in  the  above  statement,  for  the  purpose  of  render- 
ing the  variations  in  their  quantitative  relations  more  con- 
spicuous. Other  ash  constituents,  as  sulphur,  chlorine  and 
silica,  are  for  the  present  for  various  reasons  excluded  from 
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the  discussion.  A  careful  consideration  of  the  composition 
of  the  ash  obtained  from  fruits  raised  upon  the  unferlilized 
plat  (IV.),  as  compared  with  any  of  those  obtained  from 
fruits  raised  upon  the  fertilized  plats,  cannot  fail  to  lead  to 
the  conclusion,  that  the  unfertilized  soil  contained  an  ample 
supply  of  available  phosphoric  acid,  magnesia,  soda  and 
iron ;  for  even  an  actual  addition  of  these  important  plant 
constituents,  in  the  form  of  fertilizer,  to  the  soil  of  Plats  I., 
III.  an'd  v.,  failed  to  increase  the  quantity  of  these  constitu- 
ents above  that  found  in  the  ash  of  fruits  raised  upon  the 
unfertilized  plat.  The  only  ash  constituent  in  which  the 
unfertilized  soil  seems  apparently  to  have  been  deficient,  is 
available  potassa. 

An  addition  of  potash  compounds  to  the  soil  has  in  every 
instance  increased  the  percentage  of  potassa  in  the  fruits, 
varying  from  six  to  eleven  and  more  per  cent.  The  fruit 
"gathered  from  Plat  V.  showed  the  most  remarkable  differ- 
ence in  that  direction.  Potash  fertilizers  have  decidedly 
improved  desirable  qualities  in  the  fruits ;  those  from  Plat  V. 
proved  the  most  saccharine. 

Aside  from  the  practical  lessons  which  may  be  gleaned 
from  the  above  described  experiment,  there  is  another  fea- 
ture of  the  analytical  results  deserving  a  serious  considera- 
tion ;  namely,  the  increase  of  potassa  in  the  currants  is 
invariably  accompanied  by  a  correspondinq  decrease  of  phos- 
phoric acid,  and  of  lime  in  particular.  This  result  coincides 
with  my  previous  observations  concerning  the  action  of 
potash  fertilizers  on  grapes,  strawberries  and  peaches. 

The  circumstance  that  the  most  striking  alteration  in  the 
mineral  constituents  of  the  currants  has  been  produced  by 
muriate  of  potash,  seems  to  be  of  particular  interest  in  con- 
nection with  some  of  my  previous  experiments  regarding  the 
effects  of  that  potash  compound  on  diseased  peach  trees. 

The  examination  of  fruits  and  of  young  branches  from 
peach  trees  affected  by 

"  The  Yellows" 

disclosed  the  fact  that  they  contained  a  large  amount  of  lime, 
and  more  phosphoric  acid  than  fi'uits  and  young  branches 
collected   from   healthy   peach   trees   of  the  same  variety. 
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This  condition  of  diseased  peach  trees  has  since  been,  recog- 
nized by  Dr.  R.  C.  Kedzie, — on  trees  raised  in  Michigan, 
—  in  a  letter  to  J.  P.  Leland,  published  Jan.  29,  1884,  in 
the  Allegan  "  Gazette." 

It  is  also  found,  in  our  experiments,  that  a  repeated  appli- 
cation of  muriate  of  potash,  in  connection  with  a  judicious 
pruning,  restored  the  affected  trees  to  a  vigorous  growth, 
and  the  new  branches  and  fruit  to  a  normal  amount  of 
potassa,  lime  and  phosphoric  acid.  The  excess  of  lime  dis- 
appeared in  both  fruit  and  branches,  and  the  trees  are 
reported  by  Prof.  Maynard  as  restored  to  a  healthy  bear- 
ing condition. 

The  observations  on  currants  (Plat  V.)  furnish  an  addi- 
tional illustration  of  the  beneficial  effects  claimed  by  me  for 
the  muriate  of  potash. 

The  importance  of  the  interests  involved  renders  a  fair 
trial  desirable  elsewhere.  The  details  of  the  mode  of  opera- 
tion are  published  in  the  First  Annual  Eeport  of  the  Board 
of  Control  of  the  Experiment  Station.  The  director  of  the. 
station  has  asked  to  be  favored  with  information  re^ardina: 
the  results  obtained. 

It  is  gratifying  to  be  able  to  state  that  the  treatment  of 
peach  trees,  recommended  on  previous  occasions,  has  been 
carried  out  extensively  in  various  localities  with  many 
encouraffingr  results. 
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MISCELLANEOUS  ANALYSES. 


Asparagus. 

stems. 

Boots. 

Moisture  at  lOO*  C, 6.53 

4.85 

Dry  matter 94.47 

95.15 

Nitrogen  in  dry  matter, 1  98 

1.48 

Insoluble  in  acids, .08 

8.67 

One  hundred  parts  of  crude  ash  contained  :  — 

stems. 

Boots. 

Potassium  oxide, 42.94 

66.43 

Sodium  oxide, 3.58 

5.42 

Calcium  oxide, 27.18 

15.48 

Magnesium  oxide,       .        .        .        .        .        .        12.77 

7.57 

Phosphoric  acid, 12.31 

15.09 

Sesquioxide  of  iron, 1.22 

^         Not 
I  determined 

The  examination  has  been  carried  on  at  the  especial  re- 
quest of  several  garden  farmers  in  the  eastern  part  of  the 
State.  The  plants  serving  for  the  analysis  were  raised  upon 
the  college  grounds,  upon  a  light,  loamy  soil,  which  pre- 
viously had  been  occupied  by  grasses. 

The  comparatively  small  amount  of  soda  in  the  ashes  of 
both  stems  and  roots  confirms  the  impression  that  the  bene- 
ficial influence  of  common  salt  on  asparagus  beds,  not  un- 
frequently  reported,  is  due  rather  to  its  action  on  the  physi- 
cal condition  of  the  soil  than  to  its  requirement  as  plant  food. 
The  common  salt  increases  the  hydroscopic  quality  of  the 
soil,  assists  in  the  diffusion  of  potassa  and  phosphoric  acid, 
and  rarely  supplies  deficiencies  in  the  soil,  as  far  as  its  own 
constituents  are  concerned.  A  judicious  application  of  mu- 
riate of  potash,  with  sulphate  of  magnesia  (Kieserite)  tends 
to  secure  available  potash  throughout  the  entire  body  of  the 
soil  penetrated  by  the  extensive  root  mass  of  the  plants. 
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Analysis  of  the  Ash  of  (he  Clinton  Grape. 


A. 

B. 

Sesquioxide  of  iron,    .... 

.88 

.91 

Potassium  oxide, 

57.40 

59.49 

Sodium  oxide, 

3.51 

59.49 

Magnesium  oxide,       .... 

7.24 

7.50 

Calcium  oxide, 

13.10 

13.58 

Phosplioric  acid, 

17.87 

18.51 

100.00 


100.00 


Analysis  of  the  Baldwin  Apple  (Matured). 
One  hundred  parts  of  ash,  soluble  in  hydrochloric  acid, 


contained :  — 

Sesquioxide  of  iron. 
Potassium  oxide. 
Sodium  oxide. 
Magnesium  oxide 
Calcium  oxide. 
Phosphoric  acid, 
Insoluble  in  hydrochlor 


ic, 


1.08 
63.54 
1.71 
5.52 
7.28 
20.87 
3.68 


Analysis  of  the  Ash  of  Corn   Cobs  (Longfellow  Variety). 

One  hundred  parts  of  cobs  contained :  — 

Moisture  of  cobs  at  100°  C, 12.00 

Ash  (crude), •      .        .  1.38 

Organic  matter, 86.62 

One  hundred  parts  of  the  ash  contained  :  — 

Potassium  oxide, 65.89 

Sodium  oxide, 2.94 

Calcium  oxide, 2.61 

Magnesium  oxide, 3.22 

Ferric  oxide, 1.16 

Phosphoric  acid, 5.44 

Silica  and  sand, ' 18.74 

The  per  cent,  of  potash  present  is  as  large  as  that  found 
in  many  of  our  cultivated  grapes. 

Ash  Analysis  of  Beet  sugar  Molasses. 

[From  Roots  grown  on  College  grounds.] 


Moisture, 
Potassium  oxide, 
Sodium  oxide, 
Magnesium  oxide, 
Calcium  oxide, 


5.27 

24.60  per  cent. 

15.84  "  " 
2.24  »  " 
9.10      "      " 
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Phosphoric  acid, trace. 

Iron  oxide,      ...  1.44     per  cent. 

Silicic  acid, 3.66       "      " 

Carbonic  acid,  chlorine,  and  sulphuric  acid, .         .        .  not  determined. 

As  the  molasses  had  been  treated  with  boneblack,  the 
phosphoric  acid  had  l)een  aljstracted,  and  the  relative  pro- 
portion of  other  mineral  constituents  of  the  sugar  beet,  al- 
tered. The  potash  obtained  from  the  molasses  of  the  sugar 
beet  is  considered  valuable  for  the  manufacture  of  the  finer 
qualities  of  glass.  The  beet-sugar  manufacturer  usually 
changes,  by  fermentation,  the  sugar  of  the  molasses  into 
alcohol ;  and  evaporates  the  refuse  of  the  still  to  dryness, 
and  chars  the  refuse.  The  potash  is  abstracted  from  the 
charred  mass  in  a  similar  way  as  from  any  other  ash. 

Ozone. 

"  The  most  valuable  article  in  tlie  world." 

[Preutiss  Preserving  Co.,  Cincinnati,  Ohio.    Sent  on  for  examination  by  the  "  New 

England  Homestead,"  Springfield,  Mass.] 

Moisture  at   100°  C.  (including   a  trace   of  aromatic 

matter), 0.800  per  cent. 

Carbon,  .  6.080    "      " 

Ash, 600     "      " 

Sulphur, 92.52      "      " 

The  pretensions  of  the  manufacturer  regarding  the  value 
of  this  compound  are  not  less  strange  than  the  name  under 
which  it  is  ofiered  for  sale. 

The  Phoenix  Fruit  Tree  Invigorator. 

(Manufactured  by  the  Phoenix  Fruit  Tree  Invigorator  Co.,  of  Livonia,  Livingstone, 

County,  N.  Y.) 
"  A  specific  for  the  Aphis  on  Fruit  Trees  and  Berry  Bushes  of  all  kinds." 
"Patent  Secured." 
[Sent  on  for  examination  by  the  editor  of  the  "  New  England  Homestead,"  Spring- 
field, Mass.] 

One  hundred  parts  of  the  material  contained  :  — 

Moisture  at  100°  C, .  21.75 

Sulphur  free, 41.25 

Sulphur  combined  (with  alkalies),         ....  1.66 

Sulphuric  acid, .64 

Phosphoric  acid, .82 

Chlorine, 20 

Carbonic  acid,                  9.54 
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Ferric  oxide, .68 

Magnesium  oxide, 1.13 

Potassium  oxide, 3.34 

Calcium  oxide, 14.08 

Small  quantities  of  soda  with  coal,  etc.,  .         .         .  2.07    . 

Ash  constituents  insoluble  in  acids,         ....  2.84 

100.00 

Claims  of  the  Manufacturer. 

"  This  compound,  when  applied  to  plants  or  trees,  is  taken  up  by  the 
circulation  of  the  sap,  and  carried  by  it  to  the  leaves,  where  it  is  reor- 
ganized and  distributed  to  all  pai'ts  of  the  tree,  giving  the  tree  a  healthy 
leaf,  and  a  vigorous  growth. 

"  Price,  per  pound  box,  $i.50." 

Directions  given  by  the  Manufacturer  for  use. 

"  For  Fruit  Trees.  Bore  into  the  trunk  of  the  tree,  near  the  ground, 
with  I  bit  till  the  heart  is  nearly  I'eached  ;  and  fill  the  opening  with  the 
Phoenix  Fruit  Tree  Invigorator,  and  close  tight  with  a  thin  cork,  or 
grafting  wax.  A  wooden  stopper  may  be  used.  Aj)ply  any  time  dar- 
ing the  winter  and  spring,  till  the  first  of  June. 

"  For  Berry,  Currant,  Rose  Bushes,  and  house  plants.  Remove  the 
dirt  and  rough  bark  from  the  roots,  and  apply  the  invigorator,  covering 
again  with  dirt." 

The  mode  of  applying  the  offered  remedy  for  the  destruc- 
tion of  insect  life,  and  for  the  promotion  of  a  healthful 
growth  of  plants,  requires  certainly  a  serious  operation,  and 
a  first  trial,  if  at  all  contemplated,  ought  to  be  carried  out 
on  a  limited  scale.  The  proposition  to  introduce  the  remedy 
directly  into  the  circulation  of  the  plant,  is  not  without  its 
analogy  in  the  treatment  of  animals.  One  point,  however, 
must  be  cheerfully  conceded  —  the  patentee  means  to  get  a 
liberal  pecuniary  compensation  for  his  claimed  discovery. 
A  mixture  of  an  essentially  corresponding  composition  may 
be  produced  at  an  expense  of  from  twelve  to  fifteen  cents 
per  pound,  at  retail  cost,  by  taking  from  40  to  42  pounds  of 
flour  of  sulphur,  and  58  to  60  pounds  of  sifted  wood  ash. 

Analysis  of  a  Bowel  Stone  discharged  by  a  Horse. 

[Obtained  from  Dr.  Cressey.] 

Moisture  at  100°  C, 1.70  per  cent. 

Organic  and  Volatile  Matter, 43.90    "       " 

Ash, 66.10    "      " 

Nitrogen  (total), 1.455    "      " 
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Phosphoric  acid, 0.885  per  cent. 

Calcium  oxide, 41.170    "      " 

Carbonic  anhydride, 30.60    "      '• 

One  hundred  parts  contained  :  — 

Moisture  at  100°  C, 1.700  per  cent. 

Carbonate  of  lime, G9.546      "      " 

Tricalcic  phosphate, 1.935      "      " 

Nitrogen  containing  organic  matter 26.819      "      " 

100.000 
Analysis  of  a    Urinary  Calculus  found  in  the  Bladder   of 

a  Hog. 

[Obtained  from  Dr.  Cressey.] 

One  hundred  parts  contained  :  — 

Moisture  at  100°  C, 8.650  per  cent. 

Tricalcic  phosphate, 10.981     "      " 

Carbonate  of  lime, 8.688    "      " 

Phosphate  ammoniate  of  magnesia,      .        .        .        .7.710    "      " 
Nitrogen  containing  organic  matter,     ....    63.971     "      " 

Diabetic  Urine. 

[Sent  on  for  examination  from  Amherst.] 

Specific  gravity, 1.04  per  cent. 

Reaction  (acid), 

Solids, 8.40      "      " 

Grape  sugar, 6.95      "      " 

Mineral  matter  (in  solids), 1.31       "      " 

Containing  calcium,  phosphoric  acid,  chlorine,  potassium 
oxide,  nitrogen,  etc. 

Sewage   Water. 

[Samples  sent  on  by  the  Secretary  of  the  State  Board  of  Agriculture,  John  E 

Russell.] 

One  hundred  thousand  parts  contained 

Solids, 

Chlorine, 

Sulphuric  acid. 

Phosphoric  acid, 

Magnesium  oxide. 

Calcium  oxide. 

Sodium  oxide. 

Potassium  oxide, 

Total  nitrogen. 

Nitrogen  in  free  ammonia, 

Nitrogen  in  dry  matter, . 

This  water  contains  considerable  quantity  of  saline  con- 
stituents peculiar  to  the  water  of  the  ocean. 


1064.00 

per 

cent 

491.20 

" 

" 

71.23 

C( 

« 

traces. 

57.29 

il 

» 

20.20 

(( 

<i 

182.98 

" 

(( 

5.50 

(( 

(( 

8.34 

(( 

(( 

3.22 

c< 

t( 

5.12 

l( 

(( 
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YALUATIOK    OF    FERTILIZERS,    AKD 
FERTILIZER  AIS'ALYSES. 


Trade  Values  of  Fertilizing  Ingredients  in  Eaw 
Materials  and  Chemicals. 


Cents  per  Pobnd. 

1S81. 

1883. 

1883. 

1884. 

Nitrogen  in  ammonia  salts, 

22i 

29 

26 

22 

Nitrogen  in  nitrates, 

26 

26 

20 

18 

Nitrogen  in  dried  and  fine  ground  fish, 

20 

24 

23 

20 

Organic  nitrogen  in  guano,  and  fine  ground 

blood  and  meat, 

20 

24 

23 

18 

Organic  nitrogen   in  cotton   seed,  linseed 

meal,  and  in  castor  pomace,     . 

16 

18 

18 

18 

Organic  nitrogen  in  fine  ground  bone. 

15 

17 

17 

18 

Organic  nitrogen  in  medium  fine  bone, 

14 

15 

15 

16 

Organic  nitrogen  in  medium  bone, 

13 

14 

14 

14 

Organic  nitrogen  in  coarse  medium  bone. 

12 

13 

13 

12 

Organic    nitrogen    in  coarse    bone,  horn 

shavings,  hair,  and  fish  scraps,    •      . 

11 

11 

11 

to 

Phosphoric  acid,  soluble  in  water, 

12^ 

191 
2 

11 

10 

Phosphoric  acid,  soluble  in  ammonia  citrate,* 

9 

9 

8 

9 

Phosphoric    acid,    insoluble    in   dry,  fine 

ground  fish,  and  in  fine  bone,  . 

6 

6 

6 

6 

Phosphoric  acid,  insoluble  in  fine  medium 

bone, 

5i 

5i 

H 

5^ 

Phosphoric  acid,  insoluble  in  medium  bone. 

5 

5 

5 

5 

Phosphoric  acid,  insoluble  in  coarse  medium 

bone, 

4i 

^ 

4i 

^ 

Phosphoric  acid,  insoluble  in  coarse  bone. 

4 

4 

4 

4 

Phosphoric  acid,  insoluble  in  fine  ground 

rock  phosphate, 

3i 

3 

2f 

2i 

Potash  as  high-grade  sulphate,    . 

n 

7 

■   7 

n 

Potash  as  l^ainite, 

5i 

5 

4  J 

4i 

Potash  as  muriate, 

4^ 

5 

4J 

4i 

*  Dissolved  from  two  grams  of  phospbate,  unground,  by  100  c.  c.  neutral  solution  of  am- 
monia citrate,  sp.  gr.  1.09  in  30  minutes  at  40  deg.  C.,  with  agitation  once  in  five  minutes; 
commonly  called  "  reverted  "  or  backgone  phosphoric  acid. 

The  above  trade  values  are  the  figures  at  which,  on  March 
1,  1884,  the  respective  ingredients  could  be  bought  at 
retail,  for  cash,  in  our  markets  in  the  raw  materials,  which 
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are  the  regular  source  of  supply.     They  also  correspond  to 
the  average  wholesale  quotations. 

The  calculated  values  obtained  by  the  use  of  the  above 
figures  will  be  found  to  agree  with  the  reasonable  retail 
price  in  case  of  standard  raw  materials,  such  as,  — 

Sulphate  of  Ammonia,  Azotin, 

Nitrate  of  Soda,  Dry  Ground  Fish, 

Muriate  of  Potash,  Cotton  Seed, 

Sulphate  of  Potash,  Castor  Pomace, 

Dried  Blood,  Bones, 
Plain  Superphosphates. 

The  particular  rate  of  valuation  of  each  ingredient  used 
for  manurial  purposes  depends,  in  many  instances,  largely 
on  its  mechanical  condition  and  its  peculiar  form  of  com- 
bination. For  instance,  in  factory- waste,  and  animal  and 
vegetable  refuse  of  various  descriptions. 

It  has  been  the  aim  in  previous  reports  of  the  station  to 
describe  briefly,  in  connection  with  analytical  reports  re- 
garding their  composition,  the  peculiar  character  and  special 
merits  of  prominent  agricultural  chemicals,  and  of  refuse 
materials  of  various  industries  which  are  commonly  used  for 
the  manufacture  of  compound  fertilizers  for  farm  purposes. 

This  feature  of  the  reports  will  be  retained  for  the  future 
wherever  an  inducement  is  ofiered.  The  information  thus 
far  given  on  these  occasions  may  be  improved  by  studying 
the  official  annual  reports  on  commercial  fertilizers  pub- 
lished for  ten  years  past  in  the  report  of  the  Massachusetts 
State  Board  of  A2:riculture.  A  knowled2:e  of  the  sources 
and  of  the  character  of  the  ingredients  which  serve  largely 
for  the  manufacture  of  our  commercial  fertilizers,  leads 
quite  naturally  to  a  due  appreciation  of  the  importance  of 
securing  the  proper  form  for  our  circumstances.  No  mode 
of  supplying  our  special  wants  of  plant  food  for  a  successful 
and  economical  cultivation  of  crops  is  as  safe  as  the  practice 
to  supplement,  if  needed,  our  home-made  manures  with 
commercial  fertilizing  ingredients,  in  the  form  of  suitable 
raw  materials  and  chemicals  to  meet  our  wants ;  and  if 
obliged  to  increase  our  home  resources  of  manure,  to  com- 
pound them  from  the  most  suitable  stock  in  the  market. 
Although  a  first  trial  of  that  course  of  action  may  not  realize 
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all  the  advantages  expected,  there  can  be  no  doubt  about  the 
correctness  of  the  statement,  that  the  best  financial  success 
on  the  part  of  the  farmer  can  only  be  secured  by  the  gradual 
adoption  of  that  system  of  manuring  the  farms. 

Our  leading  dealers  in  fertilizers  begin  to  realize  the  late 
tendency  in  their  trade,  and  are  preparing  to  meet  the  call. 
There  is  every  reason  to  assume  that  the  consumption  of 
chemical  manurial  matter  will  increase  in  the  same  propor- 
tion as  the  principles  of  a  rational  and  economical  system  of 
manuring  become  better  understood. 

The  results  of  an  examination  and  a  discussion  of  all  ferti- 
lizers sold  under  a  special  license  are  reported  according  to 
our  State  laws,  by  the  inspector,  to  the  State  Board  of 
Agriculture,  and  will  be  found  in  the  report  of  the  Secretary 
of  the  Board  for  1884. 


Ammonium  Sulphate. 

[I.    Collected  of  D.  A.  Horton,  Northampton,  Mass.    Guaranteed  25  per  cent, 
of  ammonia.] 

[II.    Sent  on  for   examination  by  M.  W.   Jefts,    for  the  Ashby  Farmers'  Club, 

Ashby,  Mass.] 


Pounds  per  Hundred. 


Moisture  at  100°  C,      . 

Ammonia, 

Valuation  per  2,000  lbs., 


The  cost  of  this  article  has  varied  widely  at  times ;  the 
valuation  is  based  on  our  annual  rate,  22  cents  per  pound  of 
nitrogen  in  ammonia  salts. 


Chili  Saltpetre. 

[Collected  at  Amherst,  Mass.] 

Moisture  at  100  C.,° 1.98 

Nitrogen  (in  nitric  acid), 14.4i 

Valuation  per  2,000  lbs., f  il  98 
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Muriate  of  Potash, 

[I.    Sent  on  by  M.  W.  Jefts,  for  Ashby  Farmers'  Club,  Ashby,  Mass.] 

[II.    Collected  of  Boston  Fertilizer  Co.,  by  C.  P.  Preston,  Danvers,  Mass.] 

[III.    Collected  of  Bowker  Fertilizer  Co.,  at  Amkerst,  Mass.] 


Pounds  per  Hukdred. 

I. 

II. 

III. 

Moisture  at  100°  C 

Potassium  oxide, 

Valuation  per  2,000  lbs 

1.00 

51.94 

$44  15 

0.05 

49.60 

$42  16 

0.90 

50.80 

$43  18 

This  form  of  potash  compouDds  has  proved  to  be  one  of 
the  most  reliable  potash  resources  for  field  and  garden. 

Kainite. 

[Collected  of  D.  A.  Horton,  Northampton,  Mass.] 

Moisture  at  100°  C, 2.15 

Calcium  oxide, " .82 

Magnesium  oxide, 11.30 

Potassium  oxide, 16.48 

Sulphuric  acid, 21.91 

Valuation  per  2,000  lbs., $14  08 

This  is  a  fair  sample  of  its  kind.  Potash,  in  form  of 
kainite,  has  been  applied  with  much  success  for  forage 
crops.  It  deserves  a  careful  trial  upon  pastures  and  mead- 
ows, in  connection  with  bone  fertilizers. 


Refuse  Salt. 

[Collected  of  R.  T.  Prentiss,  Holyoke,  Mass.] 

Moisture  at  100°  C, 

1.70 

Calcium  oxide, 

1.21 

Magnesium  oxide, 

.41 

Sulphuric  acid, 

1.57 

Sodium  chloride, 

.      95.38 

The  article  is  a  fair  specimen  of  its  kind.  A  detailed 
discourse  of  the  various  kinds  of  salt  used  for  agricultural 
purposes,  etc.,  may  be  found  in  the  a,nnual  report  of  the  Mas- 
sachusetts State  Board  of  Agriculture  for  1869,  page  18. 
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Crude  Kieserite. 

[Of  Randall  Fertilizer  Co.,  Boston,  Mass.  Sent  on  by  C.  P.  Preston,  Dan  vers,  Mass] 

Moisture  at  100  C 28.12 

Magnesium  oxide, 17.45 

Calcium  oxide, 3.13 

Sulphuric  acid, 36.87 

Insoluble  matter, 3.62 

The  sample  contained  48.6  per  cent,  of  sulphate  of  mag- 
nesia, from  7  to  8  per  cent,  of  gypsum,  and  2.23  per  cent, 
of  chloride  of  magnesium  ;  it  is  consequently  of  fair  quality. 
The  kieserite,  as  an  absorber  of  ammonia,  may  profitably  be 
used  in  many  instances  as  a  substitute  for  gypsum. 

Nova  Scotia  Plaster  (Gypsum). 

[Collected  of  R.  T.  Prentiss,  Holyoke,  Mass.] 

Pounds 
per  Hundred, 

Calcium  oxide,  .        .        .        • 32.17 

Magnesium  oxide, 1.40 

Sulphuric  acid, 44.00 

Insoluble  matter, .70 

The  sample  contains  94.8  per  cent,  of  gypsum,  and  is  a 
fair  article.  The  customary  market  price  in  our  vicinity  is 
$9  per  ton. 

Onondaga  Plaster  (Gypsum). 

[Collected  of  Sheldon  &  Newcomb,  Greenfield,  Mass.] 

Pnunds 
per  Hundred. 

Calcium  oxide, 29.15 

Mjignesium  oxide, 3.89 

Sulphuric  acid, 8182 

Insoluble  matter, 9.25 

This  article  sells  at  $6  per  ton  ;  its  cost  corresponds  well 
with  its  percentage  of  gypsum,  —  67  to  68  per  cent. 

Onondaga  Plaster. 

[Collected  of  H.  D.  Fearing,  Amherst,  Mass.] 

Per  cent. 

Moisture, 22.25 

Calcium  oxide, 29.80 

Magnesium  oxide, 4.32 

Sulphuric  acid, 31.68 

Carbonic  acid, .        .  8.80 

Insoluble  matter, 10.70 

This  sample  contains  a  considerable  amount  of  carbonate 


130 


Experiment  Station  Report. 


of  lime,  and  resembles  closely  the  previous  one,  where    no 
special  determination  of  carbonic  acid  has  been  recorded. 

Lime-Kiln  Ashes. 

[I.    Collected  of  R.  T.  Prentiss,  Holyoke,  Mass.] 
[II.    Collected  of  J.  A.  Sullivan,  Northampton,  Mass.] 


POCNDS  PBR  HUNDRKD. 

I. 

II. 

Moisture  at  100°  C, 

30.70 

20.55 

Calcium  oxide, 

37.55 

45.53 

Magnesium  oxide, 

3.68 

1.80 

Potassium  acid, 

1.70 

1.35 

Phosplioric  acid, 

1.27 

2.92 

Carbonic  acid, 

17.83 

21.10 

Sulpliuric  acid, 

- 

- 

Insoluble  matter, 

3.30 

8.23 

I.     These  ashes  sold  at  22  cents  per  bushel. 
II.     Sold  at  18  cents  per  bushel  at  retail,  and  12|  cents 
per  bushel  by  the  car-load.     They  consist  in  the  main  of  a 
mixture  of  carbonate  and  slacked  lime. 

Wood  Ashes. 

[I.    Asbes  sent  on  for  examination  from  Northfield,  Mass.] 

[II.    "Western  ashes  (leached)  sent  on  for  examination  from  Hinghara,  Mass.,  by 

Edmund  Hersey,  for  the  Hingham  Agricultural  and  Horticultural  Society.] 


I'onNDs  PER  Hundred. 

I. 

n. 

Moisture  at  100°  C, 

27.47 

24.53 

Calcium  oxide, 

30.50 

26.53 

Magnesium  oxide, 

2.81 

3.03 

Potassium  oxide,  . 

1.25 

.79 

Phosphoric  acid, 

1.98 

1.89 

Insoluble  matter, 

10.55 

21.71 
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Wood  ash  ought  to  be  bought  and  sold  on  guaranty  of 
composition ;  inferior  wood  ashes  are  liable  to  come  from  all 
sections  of  the  country. 

The  composition  of  the  sample  of  leached  ashes  (No.  II.) 
resembles  closely  that  of  a  previously  reported  one  from 
Detroit,  Mich.  (See  Bulletin  5,  No.  108;  or  First  An- 
nual Report,  page  102.) 

[I.    Canada  ashes,  sent  on  by  H.  C.  Haskell,  of  Deerfield,  Mass.] 
[II.    Canada  ashes,  sent  on  by  Edmund  Hobart,  North  Amherst,  Mass.] 


Pounds  pee  Hundred. 

I. 

11. 

Moisture  at  100°  C 

15.37 

28.57 

Ash  (dried), 

84.63 

71.43 

Calcium  oxide, 

35.65 

27.02 

Potassium  oxide, 

3.64 

5.06 

Magnesium  oxide, 

2.38 

2.75 

Phosphoric  acid, 

2.11 

1.07 

Insoluble  matter, 

7.95 

9.34 

Ashes, 

[Sent  on  by  Messrs.  John  B.  Moore  &  Son,  Concord,  Mass.] 


Moisture  at  100°  C. 
Calcium  oxide, . 
Potassium  oxide. 
Magnesium  oxide, 
Phosphoric  acid. 
Insoluble  matter, 


Fertilizer. 

[Sent  on  by  W.  H.  Earl  &  Co.,  Worcester,  Mass.] 

Moisture  at  100°  C, 

Ash, 

Organic  and  volatile  matter, 

Calcium  oxide, 

Phosphoric  acid, 

Nitrogen, 

Insoluble  matter, 


Per  cent. 

8.60 
35.80 
4.25 
3.91 
2.01 
1C.08 


Per  cent. 

26.20 

28.15 

71.85 

20.59 

.45 

2.63 

1.95 


As  the  nitrogen  in  this  material  is  present  in  the  form  of 
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leather  refuse  which  has  been  treated  with  lime,  no  valuation 
is  stated,  as  it  must  be  valued  by  testing  in  the  field. 

Ground  Horn. 

[Of  Perkins  &  Bradstreet,  Danvers,  Mass.    Sent  on  for  examination  ky  J.  J.  H. 
Gregory,  Marblehead,  Mass.] 

Moisture  at  100°  C, 10.00 

Organic  and  volatile  matter, 95.00 

Ash, 5  00 

Phosphoric  acid, 1.36 

Nitrogen  in  organic  matter, 13.53 


Valuation  per  2,000  Pounds. 
270.6  lbs.  nitrogen  at  10  cents,         .        .        .        . 
27.2  lbs.  phosphoric  acid  at  4J  cents,     . 


$27  06 
1  22 


$28  28 

The  inferior  mechanical  condition  of  the  article  advises  the 
low  valuation  of  the  nitrogen  present. 

Bonehlack. 

[I.    Collected  of  B.  F.  Bridges,  South  Deerfleld,  Mass.] 


POONDS    PEB    HCNDRED. 

I. 

n. 

Moisture  at  100°  C, 

1.55 

2.50 

Phosphoric  acid, 

30.54 

23.47 

Ash, 

80.85 

58.45 

Calcium, 

45.73 

- 

Valuation  per  2,000  lbs., 

$27  49 

$21  12 

Boneblack  refuse,  in  a  fine  ground  condition  may  be  pro- 
fitably used  for  composting. 

Ground  South  Carolina  Phosphate. 

[Sent  on  by  the  Ashby  Farmers'  Club,  Ashby,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 1.90 

Total  phosphoric  acid, 27.13 

Insoluble  matter, 11.90 

Valuation  per  2,000  lbs., $12  21 


Experiment  Station  Report. 


133 


The  value  of  the  phosphate  last  mentioned  depends  largely 
on  its  mechanical  condition. 


Dissolved  Bonehlack. 

[I.    Sent  on  by  M.  W.  Jefts,  for  the  Ashby  Farmers'  Club,  Ashby,  Mass.] 
[II.    Sent  on  for  examination.] 


PODNDS  PEB 

HCNDRED. 

I. 

IT. 

Moisture  at  100°  C, 

11.05 

10.50 

Total  phosphoric  acid, 

18.87 

18.48 

Soluble  phosphoric  acid, 

17.83 

16.18 

Reverted  phosphoric  acid, 

.53 

.78 

Insoluble  phosphoric  acid, 

.51 

1.52 

Insoluble  matter, 

.83 

.70 

Valuation  per  2,000  lbs., 

$37  26 

$35  58 

Lobster  Shells, 

[Sent  on  for  examination  by  J.  Sliedd,  90  Waltham  St.,  Boston,  Mass.] 

Moisture  at  100°  C, 7.27 

Calcium  oxide, 22.24 

Magnesium  oxide, 1.30 

Phosphoric  acid,   ....                 3.52 

Nitrogen, 4.50 

Insoluble  matter, .27 

The  material  sent  on  consisted  of  coarse  pieces  of  shells 
with  meat  mass  in  a  dry  condition.  The  large  percentage 
of  carbonate  of  lime  present  tends  to  promote  a  rapid  de- 
composition of  the  organic  nitrogenous  matter,  and  favors 
thus  a  speedy  action  of  the  lobster  shells,  when  dried  and 
ground  before  their  application.  Counting  phosphoric  acid 
in  the  coarsely  ground  material  4^  cents  per  pound,  and 
nitrogen  20  cents  per  pound,  its  commercial  value  would  be 
from  $22  to  $23  per  ton. 
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Ground  Bones. 

[Sent  on  by  farmers  near  Bolton,  Mass.] 

[I.    Coarse  Bones.] 

[II.    Fine  Ground  Bones.] 


Pounds  pes 

Hundred. 

I. 

II. 

Moisture  at  100°  C, 

5.G7 

5.68 

Ash, 

67.75 

64.75 

Total  phosphoric  acid, 

27.17 

25.90 

Reverted  phosphoric  acid, 

7.21 

7.00 

Insoluble  phosphoric  acid, 

19.98 

18.90 

Nitrogen, 

3.51 

3.26 

Insoluble  matter, 

2.28 

.65 

Valuation  per  2,000  lbs., 

$45  00 

$42  65 

Penguin  Island  Guano. 

[Sent  on  for  examination.] 

Guaranteed  composition:  Bone  phosphate,  51.76  per 
cent,  (equal  to  23.07  phosphoric  acid)  ;  ammonia,  1.43  per 
cent,  (equivalent  to  nitrogen  1.18  per  cent.). 

Moisture  at  100°  C, 12.10 

Total  phosphoric  acid, 24. .35 

Soluble  phosphoric  acid, .35 

Reverted  phosphoric  acid, 6.97 

Insoluble  phosphoric  acid, 17.03 

Potassium  oxide, .14 

Nitrogen  in  organic  matter, .23 

Nitrogen  in  ammonia  salts, .26 

Nitrogen  in  nitrates, .24 

Total  nitrogen, .73 

Valuation  per  2,000  lbs., $31  62 

This  article  deserves  a  careful  trial  upon  lands  rich  in  or- 
ganic matter  ;  in  particular,  upon  moist  grass  lands. 
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Cuba  Guano. 

[Sent  on  from  Boston.  Mass.] 

One  hundred  parts  contain  :  — 


Raw. 
Per  cent. 

Dried. 
Per  cent. 

Moisture  at  100°  C,      . 

36.57 

22.57 

Total  phosphoric  acid, . 

11.34 

13.73 

Soluble  phosphoric  acid. 

.89 

1.06 

Reverted  phosphoric  acid,    . 

3.52 

4.45 

Insoluble  phosphoric  acid,   . 

6.93 

8.22 

Potassium  oxide,  . 

.94 

1.20 

Nitrogen  (in  organic  mattei'), 

.87 

1.48 

Nitrogen  (in  ammonia  salts), 

.14 

.26 

Nitrogen  (in  nitrates),. 

.64 

1.00 

Valuation  per  2,000  lbs., 

$24  00 

$34  49 

Bat  Guanos. 


Pounds  per  Hondred. 

I. 

II. 

HI. 

IV. 

Moisture, 

25.47 

61.90 

72.38 

7.80 

Organic  and  volatile  matter, 

90.00 

90.13 

95.66 

27.85 

Ash  constituents,   .... 

10.00 

9.87 

4.34 

72.15 

Total  phosphoric  acid,  . 

4.43 

2.28 

1.00 

2.04 

Nitrogen  (in  organic  matter), 

5.66 

2.21 

2.32 

.34 

Nitrogen  (in  ammonia  salts), 

3.42 

1.49 

- 

- 

Nitrogen  (in  nitrates),  . 

1.80 

1.13 

.34 

.24 

Potassium  oxide,    .... 

1.31 

- 

- 

- 

Insoluble  matter,   .... 

1.45 

3.69 

1.91 

54.15 

Valuation  per  2,000  lbs., 

$48  34 

$21  33 

$10  80 

$4  53 
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Fish  Fertilizers. 

[Sent  on  for  examination  from  Dauvers,  Mass.] 
[I.  Claimed  to  be  chemically  prepared  fish.]       [II.  Claimed  to  be  clear  fish  waste.] 


< 

PODNDS  PEI 

HCSDBED. 

I. 

n. 

Moisture  at  100°  C,      . 

7.70 

9.00 

^'otal  phosphoric  acid,  . 

8.15 

11.72 

Soluble  phosphoric  acid, 

.67 

- 

Reverted  phosphoric  acid,    . 

3.19 

4.41 

Insoluble  phosphoric  acid,    . 

4.29 

7.31 

Potassium  oxide,  .... 

.89 

- 

Nitrogen  (in  organic  matter). 

8.13 

8.16 

Insoluble  matter,  .... 

14.65 

3.70 

Valuation  per  2,000  lbs., 

$45  51 

$49  35 

Special  Corn  Mixture. 

[Sent  on  by  Gould  &  Co.,  Medfield,  Mass.] 

Pounds 
per  Hundred 

Moisture  at  100°  C, 7.82 

Ash, 72.25 

Total  phosphoric  acid 18.09 

Soluble  phosphoric  acid, 1.22 


Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid, 
Potassium  oxide. 
Nitrogen,  .... 
Insoluble  matter. 


1.61 
15.26 

2.78 
2.38 
8.40 


Valuation  per  2,000  lbs., $30  75 


Garden  Fertilizer. 

[Sent  on  by  farmers  from  Somerset,  Mass.] 


Moisture  at  100°  C,  . 
Soluble  phosphoric  acid,   . 
Reverted  phosphoric  acid. 
Insoluble  phosphoric  acid, 
Total  phosphoric  acid. 
Potassium  oxide. 
Nitrogen,  .         .        .        . 
Insoluble  matter. 

Valuation  per  2,000  lbs.,    . 


Per  cent. 

6.64 

.70 

2.12 

8.26 

11.08 

11.42 

4.28 

.90 

$39  49 
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Fertilizer. 

[Sent  on  by  F.  J.  Kinney,  for  the  farmers  near  Worcester,  Mass.] 


Moisture  at  100°  C,  . 
Organic  matter, 
Ash,  .... 
Total  phosphoric  acid. 
Soluble  phosphoric  acid, 
Reverted  phosphoric  acid 
Insoluble  phosphoric  acid 
Potassium  oxide, 
Nitrogen,  . 
Insoluble  matter, 

Valuation  per  2,000  lbs.. 


Pounds 
per  Hundred. 

7.15 
53.05 
46.95 
14.00 
11.26 

2.38 
.36 

1.13 

2.66 
.83 

$38  17 


Tobacco  Fertilizer, 

[Sent  on  by  D.  H.  Dickinson,  Hadley,  Mass.,  through  the  Secretary  of  Hampshire, 
Franklin  and  Hampden  Agricultural  Society,  Northampton,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 14.65 

Total  phosphoric  acid, 12.76 

Soluble  phosphoric  acid, 2.97 

Reverted  phosphoric  acid, 5.29 

Insoluble  phosphoric  acid, 4.50 

Nitrogen  (total), .77 

Potassium  oxide, 23.81 

Sulphuric  acid, .89 

Calcium  oxide, 7.62 

Carbonic  acid, 3.20 

Valuation  per  2,000  lbs., $51  52 

{I.  Natural  deposit  from  the  West  Indies.    Sent  on  by  "New  England  Homestead."] 
[II.    Fertilizer  for  French  turnips.    Sent  on  by  "  New  England  Homestead."] 
[III.    Fertilizer  for  round  turnips.    Sent  on  by  "  New  England  Homestead."] 


Pounds  per  Hondked. 

I. 

11. 

III. 

Moisture  at  100°  C, 

6.00 

10.15 

9.73 

Total  phosphoric  acid,  . 

29.53 

7.35 

6.50 

Soluble  phosphoric  acid. 

- 

.86 

.83 

Reverted  phosphoric  acid,     . 

10.28 

2.59 

2.29 

Insoluble  phosphoric  acid,    . 

19.25 

3.90 

3.38 

Potassium  oxide,  . 

- 

6.02 

4.92 

Nitrogen  in  organic  matter. 

- 

228 

2.24 

Nitrogen  in  ammonia  salts, . 

- 

1.95 

2.75 

Total  nitrogen. 

_ 

4  23 

4.99 

Organic  and  volatile  matter. 

— 

36.85 

53.25 

Ash, 

_ 

63.15 

46.75 

Insoluble  matter,  . 

8.85 

1.95 

1.18 

Valuation  per  2,000  lbs.. 

$35  83 

$32  71 

$34  06 
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Havana  Tobacco  Stems. 

[Sent  on  by  S.  G.  Hubbard,  Hatfield,  Mass.] 


Moisture  at  100°  C,  . 
Dry  matter, 
Crude  ash, 
Nitrogen  in  dry  matter. 


11.05 

88.95 

13.30 

2.91 


One  hundred  parts  of  dry  matter  contained  :  — 


Potassium  oxide, 
Sodium  oxide. 
Calcium  oxide,    . 
Magnesium  oxide, 
Phosphoric  acid, 
Sesquioxide  iron. 

Valuation  per  ton  of  2,000  lbs.  for  fertilizing  purposes, 


3.76 

.20 

4.15 

1.53 

.50 

.16 

$14  28 


The  valuation  is  based  on  the  prices  of  the  past  year 
(1883)  :  it  is  safe  to  count  one-tenth  less  at  the  prices  of 
the  present  year. 


Kentucky  Tobacco  Stems,  Ground, 

Moisture  at  100°  C 12.18 

Dry  matter, 87.82 

Crude  ash  (in  organic  matter), 15.00 

Nitrogen  (in  organic  matter), 2.616 

Chlorine, 425 

Sulphur, 275 

Potassium  oxide  (4J  cents), 8.816 

Sodium  oxide, .161 

Magnesium  oxide, 1.395 

Calcium  oxide, 3.720 

Phosphoric  acid  (6  cents), .726 

Insoluble  matter, 1.618 

Valuation  per  2,000  lbs., $17  78 

In  this  case  the  valuation  is  based  upon  prices  current  in 
1884.  Nitrogen  has  been  valued  at  18  cents  per  pound, 
phosphoric  acid  at  6  cents,  and  potash,  4^  cents.  Both  of 
these  refuse  materials  from  the  tobacco  industry  are  quite 
valuable  for  manurial  purposes. 
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Sumac.    Waste  Material  from  Tanneries  in  Peahody^  Mass. 

[Sent  on  for  tbe  Massachusetts  Society  for  Promoting  Agriculture.] 

Moisture  at  100°  C 63.06 

Organic  matter, 36.94 

Nitrogen  in  organic  matter 1.19 

Crude  ash  in  organic  matter, 6.80 

Calcium  oxide  in  ash, 1.14 

Magnesium  oxide  in  ash, 3.25 

Potassium  oxide  in  ash, .17 

Phosphoi'ic  acid, .17 

Insoluble  matter  in  ash,    ....                 ...  2.25 

The  nitrogen,  potash  and  phosphoric  acid  contained  in  the 
above  article,  represent  a  commercial  value  of  $4.64  pel 
ton  of  2,000  pomids. 

The  tanning  principle  was  so  completely  abstracted,  that 
a  composting  with  some  air-slacked  lime  promises  to  render 
the  material  quite  valuable  as  a  manurial  substance  for  light 
soils,  deficient  in  organic  matter. 


Fresh  Water  Mud. 

[Little  Pond  at  South  Braintree.    Sent  on  by  A.  Drew,  Esq.,  Boston,  Mass.] 

Analysis  ot  a  fairly  dried  sample  :  — 


Moisture  at  100°  C,  . 
Calcium  oxide, .... 

40.37 
1.27 

Magnesium  oxide,     . 
Potassium  oxide. 

.29 

.22 

Ferric  oxide,      .... 
Phosphoric  acid. 

Nitrogen, 

Insoluble  matter, 

mi--     j.--.?_i    •—    ;i._ 1. 

1    _j.- 

j- 

rj  c\ 

1.80 

.26 

1.87 

18.26 

The  material  in  its  natural  state  contains  72  per  cent, 
water ;  in  its  composition  it  resembles  a  fibrous  peat,  yet  it 
is  less  humified,  and  will  yield  its  nitrogen,  etc.,  more 
readily.  One  ton  of  the  analyzed  material  represents  a 
commercial  value  of  from  $5  to  $6. 
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Salt  Mud. 

[Sent  on  by  L.  B.  Goodwin,  So.  Duxbury,  Mass.] 
[I.    Sample  taken  from  a  dock  dug  in  a  salt  marsh.    The  sender  states  that  large 
quantities  of  kelp  have  been  unloaded  at  this  dock,  and  a  good  deal  of  eel-grass  is 
also  deposited.] 

[II.    Taken  from  the  flats  at  low-water  mark.] 


Moisture  at  100°  C,      . 
Ash  constituents,  . 
Insoluble  in  acids, 
Nitrogen  in  organic  matter, 


46.36 

60.37 

49.28 

33.09 

43.55 

26.20 

.39 

.40 

Soluble  constituents  contained  :  — 


Sesquioxide  of  iron, 

4.55 

3.70 

Calcium  oxide, 

.66 

.90 

Magnesium  oxide, 

.31 

.43 

Potassium  oxide, 

.33 

.32 

Sodium  oxide, 

.94 

.94 

Phosphoric  acid, 

traces. 

traces. 

Black  Mud, 

[III.    From  the  flats  near  Weymouth,  Mass.    Sent  on  by  Thomas  A. 
Watson,  Esq.] 


Moisture  at  100°  C,  . 
Ash  constituents. 
Insoluble  in  acids,     . 
Nitrogen  in  organic  matter, 


56.55 

39.60 

3184 

.30 


Soluble  constituents  contained :  — 


Sesquioxide  of  iron, 
Calcium  oxide, . 
Magnesium  oxide. 
Potassium  oxide. 
Sodium  oxide,  . 
Pho.^phoric  acid. 


4.26 
.91 
.66 
.38 

.86 
traces. 
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These  three  deposits  of  tidal  water  are  of  a  similar  com- 
position. The  amount  of  organic  matter  present  does  not 
exceed  seven  per  cent. ,  and  the  soluble  mineral  substances 
are  mainly  those  found  in  the  water  of  the  ocean.  The 
commercial  value  of  plant  constituents  amounts,  at  present 
rates  per  ton  of  the  deposits,  in  none  of  them  to  more  than 
$1.75  ;  in  the  last-named  sample  still  less. 

For  those  interested  in  the  composition  of  the  fertilizing 
material  deposited  and  collected  along  the  seashore,  the  fol- 
lowing references  are  given  :  — 

Kelp  and  Rockweed.  See  Report  of  State  Board  of 
Agriculture,  1878-79,  page  347. 

Rockweed  and  Musselmud.  Report,  1879-80,  page 
338,  339. 

Eel-grass.     Report,  1882-83,  page  407. 

Analysis  of  Soil  from  a  Dihed  Marsh  at  East  Salisbury, 

Mass. 

Moisture  at  100°  C, 34.40 

Organic  and  volatile  matter, 92.15 

Ash  constituents, 7.85 

Soluble  part  of  ash, 4.20 

Insoluble  part  of  ash, 3.65 

Nitrogen  in  organic  matter, 1.64 

Phosphoric  acid  in  ash, .13 

Potassium  oxide  in  ash, .  -26 

Calcium  oxide,     .        ...•••••        t  1.24 
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ON  EXAMINATION  OF  DRINKING-WATER. 


One  of  the  first  requirements  of  success  on  a  farm  consists 
in  ample  supply  of  a  good  water.  Purity  of  the  water 
used,  for  drinking  in  particular,  is  of  vital  importance. 
Cities  and  towns  usually  have  their  organizations  for  the  sup- 
ply of  water,  and  they  exact  certain  guarantees  regarding 
the  quality  furnished  for  their  use.  The  farmer,  living  as  a 
rule  more  isolated  on  his  farm,  is  in  this  respect  largely  left 
to  his  own  counsel.  His  chances  for  obtaining  good  water 
from  springs,  and  for  protecting  his  wells  against  the  access 
of  obnoxious  matters  by  infiltrations  and  otherwise,  are,  in 
the  majority  of  cases,  quite  favorable,  if  intelligently  turned 
to  account. 

A  satisfactory  supply  of  a  good  drinking-water  depends, 
in  a  controlling  degree,  on  a  judicious  selection  of  the  loca- 
tion of  the  well  designed  for  the  use  of  the  family  and  for 
the  live  stock ;  and  on  the  personal  attention  bestowed,  from 
time  to  time,  on  the  condition  of  the  latter  and  its  sur- 
roundings. Wells  may  be  badly  located  in  the  start,  or  may 
become  exposed  to  contamination  by  subsequent  changes  in 
the  surroundings.  Good  wells  are  liable  to  change  for  the 
worse  at  any  time,  on  account  of  circumstances  too  numer- 
ous to  state  in  this  connection.  To  periodically  ascertain 
the  exact  condition  of  the  well  which  supplies  the  wants  of 
the  family  and  of  the  live  stock,  is  a  task  which  no  farmer 
can  for  any  length  of  time  discard,  without  incurring  a  seri- 
ous risk  in  health  and  prosperity.  The  subject  receives, 
quite  frequently,  but  little  attention,  on  account  of  the  fact 
that  the  harmful  qualities,  which  an  apparently  good  water 
may  contain,  are  disguised,  beyond  recognition  by  the  un- 
aided senses.  Certain  delicate  chemical  tests,  aided  at  times 
by  microscopical  observations,  are,  in  the  majority  of  cases, 
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the  only  reliable  means,  in  our  present  state  of  the  sciences, 
by  which  desirable  information  regarding  the  true  character 
of  a  drinking-water  can  be  obtained. 

These  tests,  it  must  be  acknowledged,  although  of  the 
greatest  importance  from  a  general  standpoint,  have  their 
limitations.  They  readily  indicate  the  presence  of  organic 
matters,  but  give  no  unfailing  decision  regarding  their 
origin,  —  whether  animal  or  vegetable,  —  leaving  thus,  quite 
frequently,  the  degree  of  their  harmfulness  quite  undecided. 
However,  the  chemical  analysis  may  be  depended  upon  for 
all  practical  purposes,  as  revealing  the  presence  of  objec- 
tionable qualities  of  the  water. 

The  harmful  substances  found  in  drinking-water  are  of 
two  classes,  — mineral  and  organic.  Few  natural  waters  are 
entirely  free  from  mineral  matters  ;  nearly  all  contain  small 
quantities  of  lime,  soda,  magnesia  and  iron, — substances 
which  may  be  considered  harmless  in  that  case.  Larger 
quantities  of  these  elements,  however,  render  the  water  ob- 
jectionable for  drinking,  and  also  more  or  less  unfit  for 
various  applications,  as  washing  and  cooking,  feeding  of 
steam  apparatus,  etc. 

Foremost  among  the  dangerous  mineral  substances  which 
have  been  found  in  drinking-water  is  the  lead.  Its  pres- 
ence is  usually  due  to  the  use  of  lead  pipes  for  conducting 
the  water  from  the  well  to  the  pump,  and  elsewhere.  Lead 
is  a  treacherous  and  dangerous  poison.  Not  a  ti'ace  should 
be  tolerated  in  drinking-water.  The  use  of  lead  pipes  for 
conducting  the  latter  for  either  of  the  above  stated  purposes 
should  be  strictly  prohibited  by  State  law.  Arsenic  and 
copper  are  rarely  met  with  in  natural  waters  ;  yet  a  careless 
handling  of  paris  green  is  at  any  time  apt  to  become  most 
dangerous  in  this  direction. 

These  three  metals  —  lead,  copper  and  arsenic — are 
direct  poisons  to  the  animal  system,  and  therefore  are  the 
most  dangerous  mineral  impurities  in  drinking-water,  though 
ordinarily  rare. 

The  most  frequent  source  of  danger  comes  evidently  from 
the  presence  of  organic  matter,  indicating  contamination  by 
decaying  animal  or  vegetable  substances.  Wells  are  not 
infrequently  found  polluted  by  the  gases  and  liquids  emanat- 
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ing  from  sinks,  privies,  cesspools  or  barnyards,  when  ap- 
parent conditions  would  seem  to  render  it  impossible. 

Much  has  been  written  on  this  subject,  yet  the  necessity 
for  constant  warning  still  remains.  No  better  illustration  is 
needed  than  the  analyses  of  the  samples  given  below,  which 
were  taken,  almost  at  random,  in  various  parts  of  the  State. 
These  analyses  have  been  made  according  to  Wancklyn's 
process,  familiar  to  chemists,  and  are  directed  toward  the 
indication  of  the  presence  of  chlorine,  free  and  albuminoid 
ammonia,  and  the  poisonous  metals.  (For  a  more  detailed 
description  of  this  method,  see  Water  Analysis,  by  J.  A. 
Wancklyn  and  E.  T.  Chapman.) 

The  hardness  was  determined  by  Frankland's  method. 
(See  Frankland's  Water  Analysis,  page  29.) 

The  presence  of  chlorine  indicates  contamination  from 
sinks,  privies  or  sewers,  since  it  occurs  abundantly  in  urin- 
ary secretions ;  but  it  may  be  derived  from  other  and  les's 
harmful  sources,  as  saline  waters,  which  the  test  fails  to  in- 
dicate. One  conclusion  is,  however,  safe  :  a  water  which 
contains  no  chlorine  is  uncontaminated  by  sewerage. 
"  Free  "  and  "  albuminoid  "  ammonia  are  the  forms  in  which 
organic  matter  is  recognized.  Ammonia,  existing  as  such 
in  water,  is  termed  "  free."  This  being  expelled  by  distilla- 
tion, the  nitrogen  containing  organic  matter  remaining  is 
reduced  to  ammonia  by  chemical  agencies,  and  this  second- 
ary product  is  called  *'  albuminoid  ammonia." 

The  per  cent,  of  total  solids  is  obtained  by  evaporating  a 
known  quantity  of  the  sample  to  dryness  and  weighing  the 
residue. 

Hardness,  ^  rather  arbitrary  term,  signifies  that  quality  of 
water  which  prevents  the  ready  formation  of  lather  with 
soap.  It  is  usually  due  to  the  presence  of  salts  of  lime  or 
magnesia,  which  decompose  the  soap,  forming  new  insoluble 
compounds.  As  long  as  these  reactions  occur  no  lather  will 
be  formed,  consequently  the  quantity  of  a  standard  soap 
consumed  before  a  permanent  lather  is  obtained,  indicates 
the  amount  of  earthy  salts  contained  in  the  sample,  or  its 
relative  degree  of  hardness.  Frankland's  scale  has  been 
changed   to  Clark's,  the  latter   being  a  more  popular   one. 
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Ten  degrees  of  Franldand's  scale  are  equivalent  to  seven  of 
Clark's. 

Mr.  Wancklyn's  interpretation  of  the  results  of  his  mode 
of  investigation  are  as  follows  :  — 

1st.  Chlorine  alone  does  not  necessarily  indicate  the 
presence  of  filthy  water. 

2d.  Free  and  albuminoid  ammonia  in  water  without 
chlorine  indicates  a  vegetable  source  of  contamination. 

3d.  More  than  five  grains  per  gallon  of  chlorine,  accom- 
panied by  more  than  0.08  parts  per  million  of  free  ammonia 
and  more  than  one-tenth  parts  per  million  of  albuminoid 
ammonia  is  a  clear  indication  that  the  water  is  contami- 
nated with  sewage,  decaying  animal  matter,  urine,  etc.,  and 
should  be  condemned. 

4th.  Eight  one-hundredths  parts  per  million  of  free 
ammonia  and  one-tenth  parts  per  million  of  albuminoid 
ammonia  render  a  water  very  suspicious,  even  without  much 
chlorine. 

5th.  Albuminoid  ammonia,  over  0.15  parts  per  million, 
ought  to  condemn  the  water  which  contains  it  absolutely. 

6th.  The  total  solids  found  in  the  water  should  not  ex- 
ceed forty  grains  per  gallon. 

An  examination  of  the  subsequent  results  of  analysis 
shows  that  one-half  of  the  samples  should  be  condemned. 
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METEOROLOGY. 


The  importance  of  meteorological  data  in  connection  with 
observations  upon  plants  or  animals  is  apparent  to  all.  No 
conclusions  based  on  such  observations  are  firmly  grounded 
until  the  conditions  of  temperature,  moisture  and  sunlight 
have  been  duly  considered.  The  weather,  therefore,  con- 
stitutes an  important  factor  in  all  experiments  with  animal  or 
ve2:etable  ors-anisms. 

To  supply  these  useful  and  necessary  tracts  the  station  has 
provided  itself  with  the  ordinary  meteorological  instruments 
for  measuring  temperature,  rainfall,  relative  humidity  of  the 
air,  etc.,  uniform  with  those  in  use  by  the  United  States 
Signal  Service.  These  comprise  an  ordinary  exj)oscd  ther- 
mometer, hygrometer,  maximum  and  minimum  self-register- 
ing thermometers,  and  rain  and  snow  gauges.  The 
thermometers  are  of  high,  standard  quality,  of  which  the 
names  of  the  makers  —  Messrs.  J.  &  J.  H.  Green  of  New 
York, — are  sufficient  guarantee.  These  are  placed  in  a 
small  thermometer  house,  specially  constructed  for  the  pur- 
pose, with  sides  of  open  shutters,  five  feet  above  the  surface 
of  the  ground,  and  at  sufficient  distance  from  any  buildings 
or  trees  to  allow  free  exposure  toward  all  points  of  the  com- 
pass. 

Three  times  daily,  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  the 
temperature  and  relative  humidity  of  the  air,  amount  and 
direction  of  clouds,  direction  and  force  of  wind,  state  of  the 
weather,  and  amount  of  rain,  if  any  has  fallen,  are  recorded. 
In  addition  to  these  observations,  the  maximum  and  mini- 
mum temperatures  for  the  previous  twenty-four  hours  are 
recorded  at  9  p.  m.  These  tri-daily  observations  give  a  very 
complete  record  of  meteorological  phenomena. 

The  station  has  become  a  "voluntary  observer"  in  co- 
operation with  the  Signal  Service,  and  forwards  to  that 
deparment  a  duplicate  record  of  obseiwations  for  each  month, 
receiving  in  return  its  Farmer's  Daily  Weather  Bulletin,  and 
publications.     The   bulletins    are   posted   in  a   conspicuous 
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place,  for  the  benefit  of  all  who  may  choose  to  examine  them, 
and  upon  the  receipt  of  warning  from  the  Central  Signal 
Service  Station  of  this  district,  a  cold  wave  flag  is  displayed 
above  the  Station  buildings.  This  method  of  forewarning 
the  public  of  the  approach  of  serious  changes  of  temperature 
is  easily  understood  and  appreciated,  and  will,  we  believe, 
be  of  much  local  value  in  the  spring  and  fall  months. 

A  meteorological  summary  for  Amherst,  for  1884,  is  pre- 
sented here,  through  the  courtesy  of  Miss  S.  C.  Snell, 
observer  at  Amherst  College.  It  will  serve  a  general  pur- 
pose sufficiently  well,  though  taken  at  a  location  and 
exposure  differing  from  those  of  the  Station  by  so  much  that 
appreciable  diiferences  in  rainfall  and  extremes  of  temperature 
undoubtedly  exist.  A  record  of  the  rainfall  at  the  Station 
for  a  part  of  the  year  bears  out  this  supposition,  as  the  fol- 
lowing comparison  shows :  — 


Rain  at  Amherst 
College. 


Rain  at  Experi- 
ment Station. 


May,       .... 
June,      .... 
July,       .... 
August,  .... 
September,     . 
October, 
November,     . 
December, 

Total  for  eisfht  months. 


Inches. 
2.02 
1.38 
3.75 
5.10 
1.25 
2.40 
2.53 


Inches. 

2.02 

211 

3.98* 

4.21 

1.04 

2.06 

2.62 


Although  the  two  places  of  observation  are  only  about 
one  mile  apart,  the  monthly  rainfall  agreed  in  only  one 
case,  and  in  one  instance  (August)  diflered  0.89  of  an 
inch. 

This  comparative  record,  incomplete  as  it  is,  strongly 
emphasizes  the  necessity  of  obtaining  meteorological  data 
in  the  immediate  locality  of  the  scene  of  the  experiments. 

Eecords  from  even  an  adjoining  neighborhood  do  not 
answer  the  requirements  at  all,  and  this  is  especially  true  in 
ii.  hilly,  broken  country  like  that  surrounding  Amherst. 

The  instruments  above  mentioned  will  therefore  prove  an 
important  addition  to  our  resources. 


*  lucomplete. 
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ABSTRACT   FROISI   THE   PREVIOUS   RECORDS, 

Prepared  for  Shorter  Periods  of  the  Year,  which  are  of  Special  In- 
terest TO  Agriculturists  of  the  State;  i.  e.,  fro3I  the  15th  of  Aprh 
to  the  15th  of  June,  and  from  the  15th  of  August  to  the  15th  of 
October. 

Averages  of  Temperature  at  9  A.  M  and  3  P.  M. 
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a  o 

i:  o 
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«   o 

-J 

fe 

<-i 

P^ 

hj 

f^ 

►:< 
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1836 

51.6° 

61.9° 

59.8° 

67.6° 

6.74° 

63.3° 

61.5° 

48.9° 

1837 

50.3 

55.1 

60.8 

68.5 

66.9 

63.8 

58.9 

50.3 

1S38 

44.2 

54.3 

64.0 

76.7 

70.9 

66.5 

63.0 

55.4 

1839, 

54.1 

57.9 

63.3 

62.7 

71.0 

66.3 

58.7 

54.9 

Averages  of  Temperature  at  7  o'clock  A  M.  and  6  P.  M. 


1840, 
1841, 
1842, 


53.93 

50.8 

63.8 

62.8 

71.3 

60.3 

54.1 

46.2 

47.6 

62.0 

67.1 

68  2 

66.1 

60.5 

49.4 

48.8 

59.5 

60.8 

69.7 

63.5 

51.7 

51.3 
45.5 
51.2 


Averages  of  7  A.  M.  i 

i7id  3 

and 

6  P.  M. 

Averages  of  8  A 
and  Sand  6  P 

.M. 

M. 

1843, 

52.1 

57.5 

62.6 

63.2 

72.6 

64.7 

63.6 

49.7 

1844,       

56.2 

60.2 

61.3 

62.9 

68.7 

67.6 

58.2 

51.6 

1845 

52.1 

61.7 

58.0 

70.7 

73.4 

63.5 

58.8 

58.6 

1846,       .        . 

58.3 

60.9 

59.5 

69.9 

68.3 

74.3 

61.9 

56.9 

1847,       

51.4 

57.9 

63.2 

64.7 

69.7 

66.4 

56.9 

49.4 

1848 

49.3 

58.4 

66.0 

63.6 

69.6 

64.8 

55.4 

51.3 

1849, 

46.2 

52.5 

59.8 

65.1 

71.8 

62.9 

59.3 

47.9 

1850,       .        .                .        . 

48.4 

53.8 

53.7 

68.2 

66.8 

65.6 

58.5 

51.9 

1851 

46.3 

55.7 

64.2 

64.1 

67.4 

70.7 

58.2 

58.3 

Averages  of  Temperature  at  6  A.  M.  and  2  and  10  P.  M. 


1852, 

46.1 

53.8 

59.3 

62.3 

70.5 

62.9 

53.2 

52.2 

1853,       

50.3 

52.2 

61.5 

64.9 

63.0 

64.2 

54  5 

46.5 
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Abstract  from  the  Previous  Records  —  Continued. 
Averages  of  Temperature  at  7  A.  M.  and  2  and  9  P.  M. 


YEAR. 
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I-  o 

03 

1° 

1. 

o  15 

.1  o 

1854, 

46.3 

57.3 

61.9 

66.2 

68.1 

64.7 

54.2 

55.1 

1855,   . 

49.7 

55.2 

58.5 

60.9 

62.8 

63.2 

58.4 

57.3 

1856, 

51.6 

49.7 

57.9 

64.6 

62.2 

63.0 

58.6 

52.4 

1857, 

41.2 

52.7 

57.9 

62.2 

64.4 

65.9 

53.9 

53.6 

1858, 

42.2 

55.3 

52.9 

64.2 

- 

66.2 

54.8 

52.7 

1859,   . 

41.7 

58.2 

60.1 

59.5 

63.2 

57.2 

57.0 

52.6 

1860, 

43.3 

58.7 

59.1 

64.0 

71.3 

58.8 

54.7 

46.5 

1861, 

49.2 

51.3 

55.0 

64.4 

60  8 

60.9 

60.9 

55.2 

1862, 

49.2 

55.9 

60.5 

62.9 

64.6 

62.8 

59.3 

56.2 

1863, 

49.4 

53.9 

63.2 

61.8 

66.3 

62.9 

53.8 

52.1 

1864, 

47.4 

58.8 

62.1 

61.8 

66.1 

57.9 

57.8 

48.8 

1865, 

51.1 

54.5 

59.9 

676 

65.0 

71.3 

60.2 

D'l^ 

1866, 

52.4 

54.4 

54.9 

62.1 

61.6 

63.3 

56.7 

50.3 

1867, 

47.9 

50.9 

57.3 

65.8 

66.9 

61.9 

57.2 

49.6 

1868, 

48.2 

51.6 

58.9 

63.3 

68.8 

65.9 

53.1 

50.5 

1869, 

54.7 

53.8 

58.0 

62.4 

68.0 

63.1 

61.0 

54.3 

1870, 

49.9 

56.4 

60.2 

67.9 

68.9 

62.0 

61.9 

55.6 

1871, 

48.7 

54.2 

64.6 

67.4 

67.4 

58.9 

52.1 

55.5 

1872, 

49.7 

58.9 

59.4 

63.8 

69.9 

62.9 

60.4 

49.7 

1873, 

45.0 

51.1 

60.9 

64.4 

64.6 

62.3 

58.4 

50.8 

1874, 

39.4 

53.3 

60.4 

64  5 

63.6 

65.4 

59.2 

49.2 

1875, 

40.4 

51.2 

64.8 

62.8 

07.7 

63.8 

51.1 

47.5 

1876, 

45.7 

53.9 

61.3 

68.2 

67.6 

61.2 

56.8 

46.3 

1877, 

51.8 

53.0 

63.3 

67.9 

72.4 

65.1 

61.5 

54.3 

1878, 

55.9 

56.1 

59.2 

60.7 

67.1 

68.2 

58.6 

56.4 

1879, 

49.8 

58.5 

62.7 

65.7 

65.5 

63.8 

54.2 

61.4 

ISSO, 

50.4 

69.7 

6S.9 

64  7 

67.3 

65.7 

62.9 

51.6 

1881, 

51.1 

59.7 

60.4 

59.9 

69.0 

67.4 

67.1 

58.0 

1882, 

46.8 

49.7 

56.2 

63.8 

66.9 

65.6 

60.9 

54.7 

1883, 

42.9 

50.8 

62.1 

69.4 

66.7 

67.0 

58.5 

49.9 

1884, 

51.3 

54.1 

61.1 

66.6 

65.9 

67.6 

61.1 

54.2 
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Abstract  from  the  Previous  Records  —  Continued. 
Rain. 


YEAR. 

1  . 
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03 
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r  ° 

1836, 

0.73 

1.01 

1.58 

0.62 

0.37 

1.08 

1.08 

2.16 

1837, 

0.18 

3.58 

2.18 

1.51 

0.38 

0.31 

.0.76 

0.75 

1838, 

1.16 

2.45 

1.18 

2.60 

1.06 

3.57 

2.81 

1.64 

1839, 

0.37 

2.53 

0.96 

1.62 

1.03 

1.03 

1.79 

1.69 

1840, 

3.10 

1.49 

0.42 

3.54 

2.74 

0.88 

3.90 

1.26 

1841, 

2.49 

1.65 

1.82 

0  30 

1.78 

0.63 

2.89 

3.60 

1842, 

1.46 

0.92 

1.48 

1.22 

4.87 

2.99 

0.24 

1.13 

1843, 

145 

1.37 

0.72 

2.41 

6.60 

1.18 

0  39 

6.91 

1844, 

0.53 

2.02 

3.57 

1.17 

3.28 

0.34 

1.50 

3.37 

1845, 

1.42 

0.42 

2.00 

1.93 

195 

1.48 

1.10 

4.66 

1846, 

1.35 

2.67 

1.66 

0.22 

1.03 

0.14 

0.33 

1.10 

1847, 

1.14 

0.77 

1.14 

1.85 

1.24 

3.18 

0.47 

0.67 

1848, 

0.40 

4.53 

1.65 

0.71 

1.26 

1.15 

1.44 

2.21 

1849,   . 

1.76 

1.75 

1.75 

0.69 

1.63 

0.08 

1.34 

4.62 

1850,   . 

2.03 

5.18 

3.54 

1.50 

3.43 

3.68 

1.25 

0.91 

1851, 

2.62 

2.66 

1.41 

1.84 

2.14 

0.68 

1.37 

1.59 

1852,   . 

1.14 

2.26 

0.04 

1.17 

4.14 

1.09 

0.78 

1.08 

1853,   . 

1.29 

2.79 

2.58 

0.24 

3.89 

2.18 

3.49 

- 

1854,   . 

7.42 

0.98 

2.21 

0.83 

0.51 

4.44 

1.02 

1.90 

1855,   . 

1.45 

0.92 

0.57 

3.01 

1.67 

- 

0.55 

7.18 

1856,   . 

1.57 

3.42 

1.89 

0.69 

3.74 

1.47 

2.00 

0.33 

1857,   . 

4,68 

3.70 

3.12 

1.03 

2.38 

0  73 

2.31 

0.30 

1858,   . 

1.90 

1.65 

1.23 

3.27 

- 

3.51 

0.62 

1.89 

1859,   . 

1.51 

1.40 

2.68 

2.37 

2.01 

0.57 

3.82 

1.53 

1860,   . 

0.50 

0.16 

4.41 

1.50 

0.63 

4.28 

1.83 

1.81 

1861,   . 

3.21 

3.52 

0.92 

2.16 

0.35 

1.68 

1.07 

1.41 

1862,   . 

1.83 

1.76 

0.56 

6.19 

0.47 

1.99 

0.13 

1.56 

1863,   . 

1.46 

3.27 

0.21 

3.98 

4.12 

0.10 

1.98 

2.11 

1864,   . 

1.12 

1.73 

0.81 

1.38 

1.30 

0.74 

1.79 

2.05 

1865,   . 

0.49 

2.59 

4.30 

1.38 

0.33 

0.14 

0.23 

2.04 
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Abstract  from  the  Previous  Records  —  Concluded. 


YEAK. 
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Si 
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1866, 

1.54 

1.12 

3.38 

2.94 

1.38 

1.28 

3.43 

0.07 

1867, 

2.80 

2.56 

2.05 

2.72 

1.15 

0.52 

0.59 

2.32 

1868, 

1.59 

3.64 

4  23 

1.62 

0.65 

5.53 

5.10 

0.67 

1869, 

0.96 

3  48 

2.17 

0.82 

0.11 

1.18 

2.95 

10.04 

1870, 

2  71 

1.07 

0.66 

1.13 

1.90 

0.25 

1.51 

1.97 

1871, 

2.28 

3.53 

0.28 

2.88 

5.12 

0.73 

0.57 

5.13 

1872, 

0.33 

1.24 

1.82 

1.63 

3  48 

1.01 

5.19 

1.48 

1873, 

0.55 

3.13 

0.78 

0.34 

2.30 

1.63 

3.14 

3.30 

1874, 

4.51 

1.62 

3.61 

1.59 

1.90 

0.08 

1.74 

1.78 

1875, 

■ 

1.10 

1.66 

0.33 

1.38 

2.66 

0.81 

3.84 

1.44 

1876, 

0.52 

2.09 

1.27 

3.43 

0.27 

0.61 

3.10 

0.67 

1877, 

1.92 

1.12 

0.81 

3.02 

0.35 

- 

0.91 

4.93 

1878, 

4.19 

1.48 

0.88 

2.47 

1.62 

2.28 

0.54 

0.33 

1879, 

2.86 

1.47 

1.85 

2.79 

4.65 

2.21 

0.38 

- 

ItSSO, 

2.28 

0.37 

1.53 

1.16 

1.72 

1.70 

0.98 

- 

1881, 

0.59 

0.95 

3.33 

2.01 

0.97 

1.13 

0.14 

1.43 

1882, 

0.89 

2.67 

3.83 

0.76 

- 

3.81 

8.04 

0  73 

1883, 

0.55 

1.38 

4.81 

2.33 

1.57 

0.44 

2.73 

1.95 

1884, 

0.95 

1.09 

0.93 

0.58 

4.69 

0.38 

0.88 

0.50 

RECORD  OF  FROSTS. 


YEAK. 

Last  Frost  in 
Spring. 

First  Frost  in 
Autumn. 

YEAR. 

Last  Frost  in 
Spring. 

First  Frost  in 
Autumn. 

1836,      . 

May  14,     . 

f  Aug,  10. ; 

■  Sept.   6.  S 

1861,    . 

May  29,   . 

Oct.   21. 

1837,      . 

May  29,     . 

Sept.    3. 

1862,    . 

May  25,   . 

Sept.   3. 

1838,      . 

May  18,     . 

Oct.     8. 

1863,    . 

May  16,   . 

Sept.  23. 

1839, 

May    4,     . 

Oct.     6. 

1864,    . 

May    2,   . 

Sept.  16. 

1840,      . 

April  28,     . 

Sept.  13. 

1865,     . 

May  13,  . 

Oct.     3. 

1841,      . 

May  20,     . 

Oct.     1. 

1866,     . 

May  15,   . 

Sept.  16. 

1842,      . 

May  21,     . 

Sept.  24. 

1867,     . 

May  13,   . 

Sept.  15. 

1843,      . 

June    1,  2, 

Sept.  13. 

1868,    .        . 

May  12,  . 

Sept.  18. 

jEJxpe7'iment  Station  Report. 


165 


Record  of  Frosts  —  Concluded. 


YEAR. 

Last  Frost  in 
Spring. 

First  Frost  in 
Autamn. 

YEAR. 

Last  Frost  in 
Spring. 

First  Frost  in 
Autumn. 

1844,      . 

May  22,  23, 

Sept.  24. 

1869,     . 

May  23,   . 

Sept.     1. 

1845,      . 

May  31,     . 

Sept.  13. 

1870,    . 

May    2,   . 

Sept.  12. 

1846,       . 

May  22,     . 

Oct.     4. 

1871,    . 

May  25,  . 

Sept.  21. 

1847,       . 

May  17,     . 

Sept.  16. 

1872, 

May    4,   . 

Sept.-  4. 

1848,       . 

May    1,     . 

Sept.  27. 

1873,    . 

May  31,  . 

Sept.  15. 

1849,      . 

May    3,     . 

Sept.    3. 

1874,    . 

May  23,  . 

Oct.     5. 

1850,       . 

May  22,     . 

Sept.  30. 

1875, 

May   18,  . 

Sept.  12. 

1851,       . 

May    8,     . 

Sept.  15. 

18f6,    . 

May  23,* 

Sept.  28. 

1852,       . 

May    3,     . 

Sept.  17. 

1877,    . 

- 

Sept.  22. 

:«653,       . 

May    2,     . 

Sept.  30. 

1878,    . 

- 

- 

1854,       . 

May    7,     . 

Sept.  21. 

1879,    . 

May  22,    . 

Sept.  21. 

1855,       . 

May  28,     . 

Sept.  20. 

1880,    . 

May  15,  . 

Sept.  24. 

!8fi6,       . 

May    6,     . 

Sept.  25. 

1881,    . 

- 

- 

1857, 

May  13,     . 

Sept.    7. 

1882,    . 

- 

Oct.     4. 

1858,      . 

- 

Sept.  25. 

1883, 

- 

Sept.   4. 

1859,      . 

May  16,     . 

Sept.  16. 

1884,    . 

May  29,  . 

Sept.  14. 

1860,      . 

April  27,     . 

Sept.  28. 

- 

- 

- 

*  No  frost  7  A.  M.     Temperature  41*. 


Last  15 
days  of 
April. 


First  16 

days  of 

May. 


Last  15 

days  of 

May. 


First  15  Last  15 
days  of  days  of 
June.        Aug. 


First  15 

days  of 

Sept. 


Last  15 

days  of 

Sept. 


First  15 

days  of 

Oct. 


Average  rainfall. 
Average  temp., 


1.73  in.  2.06  in. 
48.6°      57.0° 


1.86  in.  1.81  in.!2.02  in. 
60.4°      64.9°      67.5° 


1.46  in 
64.3° 


1.84  in. 
58.0° 


1.89  in. 
52.4° 


Average  date  of  last  frost  in  Spring,  from  1836  1885,  May  16th. 
Average  date  of  first  frost  in  Fall,  from  1836-1885,  September  20th. 

C.  A.  GOESSMANN,  Director. 


Assistants  in  1884. 
Joseph  B.  Lindsey,  Class  '83,        .        .        Stock-feeding  and  Chemical  Analysis.* 
Charles  H.  Preston,  Class  '83,      .        .        General  and  Analytical  Chemistry.* 
H.  J.  Wheeler,  Class  '83,       .        .        .        General  and  Analytical  Chemistry. 
Winthrop  E.  Stone,  Class  '82,      .        .       Biology  and  Field  Experiments. 


*  Messrs.  Preston  and  Lindsey  have  since  accepted  more  lucrative  positions  elaewbere. 
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Amherst,  Jan.  12,  1886. 

To  the  Honorable  Senate  and  House  of  Bepresentatives. 

The  Third  Annual  Report  of  the  Board  of  Control  of  the 
State  Agricultural  Experiment  Station  at  Amherst,  for  the 
year  1885,  is  herewith  submitted,  in  accordance  with  the 
provisions  of  chapter  212  of  the  Acts  of  the  year  1882,  and 
chapter  369  of  the  Acts  of  the  year  1885. 

O.  B.  HADWEN, 

Secretary. 


THIED   AE"]^UAL  EEPOET 


DIRECTOE  OF  THE  STATE  AGRICULTURAL  EXPERIMENT 
STATION  AT  AMHERST,  MASS. 


To  the  Honorable  Board  of  Control. 

Gentlemen  :  —  The  history  of  the  third  year  of  actual 
work  at  the  Experiment  Station  shows  some  progress  in 
various  directions.  The  recently  increased  appropriation  by 
the  State  has  rendered  it  an  easier  task  than  heretofore  to 
secure  a  reasonable  success  of  the  new  institution. 

Desirable  changes  and  improvements  in  the  fitting  up  of 
the  various  farm  buildings  for  special  purposes,  as  well  as  a 
more  thorough  system  of  general  cultivation  of  the  entire 
area  of  land  at  the  disposal  of  the  Station,  can  at  present  be 
better  attended  to ;  and  the  subjects  for  investigation  may 
hereafter  be  chosen,  in  part  at  least,  more  freely  with  refer- 
ence to  immediate  practical  utility,  and  in  such  directions  as 
the  interest  of  the  farming  community  may  point  out. 

The  plans  for  experiments  which  were  from  time  to  time 
during  the  past  year  submitted  to  your  consideration  for 
endorsement  have  been  carried  out  to  the  full  extent  of  the 
temporary  means  on  hand.  Feeding  experiments  with  milch 
cows  and  with  pigs  have  been  carried  on  without  much  in- 
terruption during  the  entire  year.  One  experiment  with 
cows,  extending  over  a  period  of  six  months,  to  test  the 
feeding  value  of  corn  ensilage  as  compared  with  other  cus- 
tomary ingredients  of  a  suitable  winter  diet  for  dairy  stock, 
and  one  experiment  with  pigs  to  ascertain  the  relative  feed- 
ing effect  of  skim  milk  and  creamery  buttermilk,  when  fed 
in  connection  with  corn  meal,  are  farther  on  reported.  Others 
not  yet  fully  finished  will  be  published  in  due  time. 
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The  work  in  the  field  has  been  more  extensive  and  more 
varied  than  in  previous  years.  From  four  to  five  acres  of 
worn-out  grass  land  have  been  turned  over.  Part  of  it  was 
ploughed  early  in  the  spring,  and  subsequently,  after  man- 
uring, planted  with  fodder  corn  for  ensilage.  The  remainder 
was  added,  after  harvesting  the  hay  crop,  to  the  experi- 
mental plats  for  the  cultivation  of  prominent  forage  crops. 

The  experimental  portion  of  the  field  work  during  the  past 
year  has  been  described  in  subsequent  pages  under  the  fol- 
lowinof  headinofs  :  — 

1.  Fodder  corn  raised  upon  underdrained  and  exhausted 
lands,  partly  manured  with  one  single  article  of  plant  food, 
partly  without  the  use  of  any  manurial  matter. 

2.  Influence  of  fertilizers  on  the  quantity  and  the  quality 
of  some  prominent  fodder  crops. 

3.  Fodder  corn  for  silos. 

4.  Observations  concerning  the  adaptation  of  some  prom- 
inent fodder  crops  new  to  our  section  of  the  country. 

5.  Experiments  with  potatoes. 

6.  Experiments  with  root  crops. 

7.  Miscellaneous  field  observations. 

Some  of  these  experiments  are  continuations  of  investi- 
gations inaugurated  in  previous  years  ;  others  are  new  addi- 
tions, and  are  more  or  less  relating  to  the  question  of  an 
increased  economical  supply  of  fodder,  and  the  relative 
nutritive  character  of  prominent  farm  crops. 

The  examination  of  fruits  with  reference  to  their  mineral 
constituents,  for  the  purpose  of  assisting  in  the  introduc- 
tion of  a  rational  system  of  manuring  large  and  small  fruit- 
bearing  plants,  has  been  continued.  In  this  connection 
several  prominent  varieties  of  apples,  and  of  samples  of 
apple  pomace,  have  been  tested  regarding  their  value  as 
fodder  for  farm  live  stock.  More  extensive  grounds  have 
been  rented  from  the  college  for  a  new  orchard,  to  improve 
the  chance  for  studying  the  relation  between  healthy  and 
diseased  fruit-bearing  plants. 

The  local  weather  observations  have  been  continued,  al- 
though the  direct  supply  of  the  farmers'  bulletins  of  the 
Sisfnal  Service  Bureau  have  been  withdrawn. 

The  work  in  the  chemical  laboratory  has  been  quite  ex- 
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tensive.  Aside  from  a  large  number  of  analyses  carried  on 
in  connection  with  the  feeding  experiments,  many  analyses 
of  fodder  articles,  of  refuse  materials  from  factories  of  vari- 
ous descriptions,  of  agricultural  chemicals,  of  commercial  fer- 
tilizers, and  of  samples  of  well  water  sent  on  from  different 
parts  of  the  State,  have  been  made  at  the  request  of  officers 
of  farmers'  clubs. 

In  sight  of  the  steadily  increasing  demand  in  this  direc- 
tion on  the  Station,  it  is  very  desirable,  in  the  interest  of 
good  economy  and  efficient  work,  that  the  completion  of  the 
new  laboratory  of  the  Station  should  be  brought  about  at  as 
early  a  date  as  possible. 

The  interest  of  the  farming  community  in  the  work  of  the 
Station  seems  to  be  steadily  increasing,  judging  from  the 
character  of  an  extensive  correspondence,  as  well  as  the 
frequent  applications  for  its  periodical  publications.  The 
number  of  copies  of  each  bulletin  had  to  be  raised  of  late 
to  three  thousand  and  five  hundred. 

The  assistance  received  from  all  parties  connected  with 
the  work  of  the  Station,  in  the  laboratory  and  in  the  field, 
has  been  very  satisfactory. 

In  conclusion,  permit  me  to  express  my  sincere  thanks  to 
you  for  the  hearty  support  and  kind  indulgence  I  have  en- 
joyed in  the  fulfilment  of  my  duties. 

I  am,  very  respectfully, 

C.  A.  GOESSMANN, 

Director  of  the  State  Agricultural  Experiment  Station. 

Amherst,  Mass.,  Jan.  12, 1886. 
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FEEDING   EXPERIMENTS. 


C.    A.    GOESSMANN. 


Feeding  Experiments  with  Milch  Cows. 

The  experiments  below  described  were  carried  on  for  the 
purpose  of  ascertaining,  under  otherwise  fairly  correspond- 
ing circumstances,  the  economy  of  several  customary  combi- 
nations of  fodder  articles,  as  far  as  the  cost  of  the  feed  and 
the  quantity  and  quality  of  milk  obtained  is  concerned.  The 
observations  began  on  the  1st  of  November,  1884,  and  were 
continued  until  the  18th  of  April,  1885,  extending  thus  over 
a  term  of  nearly  six  months. 

Two  cows, — Lady  Horace  (grade  Ayrshire)  and  Bessie 
(grade  Jersey) ,  —  both  from  seven  to  eight  years  old,  and 
of  a  corresponding  milking  period,  served  for  the  trial. 
The  last  calf  had  been  dropped  between  the  16th  and  18th 
of  October,  1884. 

Hay,  corn  fodder,  corn  ensilage,  corn  meal,  wheat  bran 
and  gluten  meal  constituted  the  ingredients  for  the  compound- 
ing of  the  daily  diet ;  they  were  fed  periodically,  in  varying 
proportions  and  in  different  combinations,  to  notice  their 
comparative  individual  merits,  if  any  should  become  con- 
spicuous. The  same  weights  of  corn  meal,  gluten  meal 
and  wheat  bran,  whenever  used,  were  retained  throughout 
the  entire  experiments  ;  whilst  the  weight  of  the  hii}^  corn 
fodder  and  covn  ensilage  was  altered  in  consequence  of  being 
fed  either  alone  or  in  some  particular  combination  with  each 
other.  The  entire  amount  of  these  articles  consumed  under 
both  conditions  was  limited  in  every  instance  by  the  incli- 
nation of  the  animal.  The  first  feeding  took  place  between 
six  and  seven  o'clock  in  the  morning,  the  second  at  noon, 
and  the  third  at  six  o'clock  in  the  evening.  Corn  meal, 
wheat  bran  and  gluten  meal  were  usually  fed,  together  with 
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a  small  amount  of  the  coarser  feed,  during  milking,  morn- 
ing and  evening,  whilst  the  remainder  of  the  coarser 
feed  was  offered  subsequently  three  times  during  the 
day.  The  amount  left  over  was  weighed  and  deducted 
from  the  previous  record.  The  price  which  has  been 
adopted  in  our  subsequent  valuation  of  each  article  of 
fodder  used  during  the  experiments  is  based  on  our 
local  condition  of  the  market,  and  does  not  directly  apply 
to  more  favored  localities.  The  cost  of  one  quart  of 
milk,  as  stated  below,  may  vary  thus,  in  case  of  the  same 
kind  and  the  same  amount  of  feed  and  of  a  corresponding 
yield  of  milk,  from  that  in  other  localities.  Whilst  our 
statements  of  cost  of  feed  for  the  production  of  one  quart 
of  milk  can  only  claim  a  direct  application  for  a  limited 
locality,  it  will  be  conceded  that  the  statement  of  relative 
cost  of  the  milk,  in  case  of  different  combinations  of  fodder 
articles  for  its  production,  may  fairly  claim  a  more  general 
consideration.  The  following  rates  of  prices  have  been 
adopted  in  our  subsequent  valuation  per  ton  of  two  thousand 
pounds:  Corn  meal  and  wheat  bran,  $23.00;  gluten  meal, 
$22.50  ;  hay,  $15.00  ;  dry  corn  fodder,  $5.00  ;  corn  ensilage, 
$2.75.  The  price  of  the  latter  is  based  on  the  following  cir- 
cumstances :  well-dried  corn  fodder  contains  20  per  cent,  of 
moisture  and  80  per  cent,  of  dry  vegetable  matter ;  green 
corn  fodder,  adapted  to  the  production  of  ensilage,  contains 
from  18  to  22  per  cent,  of  vegetable  matter,  and  78  to  82 
per  cent,  of  moisture.  Four  tons  of  such  green  fodder  corn 
will  produce  one  ton  of  dry  corn  fodder,  as  described. 
Counting  one  ton  of  green  corn  fodder  worth  $1.25,  and  the 
cost  of  converting  it  into  ensilage  equal  to  $1.50,  — a  rather 
liberal  allowance,  —  one  ton  of  corn  ensilao-e  would  be  worth 
$2.75.  As  the  relative  nutritive  value  of  a  fodder  article, 
in  case  of  the  same  kind  and  condition  of  the  animal, 
depends,  aside  from  its  general  adaptation,  on  its  actual  per- 
centage of  dry  vegetable  matter,  and  on  the  particular  rela- 
tive proportion  of  its  nitrogenous  (protein)  and  non-nitrog- 
enous constituents,  the  total  amount  of  dry  vegetable 
matter  contained  in  the  entire  daily  diet  during  each  feeding 
period  has  been  stated,  alongside  of  the  daily  yield  of  milk. 
The  relative  proportion  of  digestible  nitrogenous  and  non- 
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nitrogenous  constituents  of  the  feed  is  expressed  by  "  Nutri- 
tive Ratio"  talving  nitrogenrrrl.  Tliis  mode  of  reporting 
our  observations  has  been  adopted  for  the  purpose  of  assist- 
ing the  reader  in  the  recognition  of  the  amount  of  dry 
matter  consumed  daily  by  each  cow  during  each  period  of 
feeding ;  and  of  rendering  more  conspicuous  the  effect  of 
each  particular  combination  of  fodder  articles  on  the  daily 
yield  of  milk,  as  well  as  the  general  condition  of  the  animals 
on  trial. 

The  weights  of  the  latter  were  ascertained  once  each  week 
before  milking  and  feeding  in  the  morning.  Lady  Horace 
weighs  at  present  950  pounds,  and  Bessie  822  pounds,  which 
is  approximately  the  same  as  at  the  beginning  of  the  experi- 
ments. The  former  yields  at  present  from  23  to  24  pounds 
of  milk  per  day,  and  the  latter  from  21  to  22  pounds,  with 
a  daily  diet  consisting  of  the  same  amount  of  hay,  corn  meal 
and  wheat  bran,  which  constituted  the  daily  feed  during  the 
first  feeding  period  (November  1-10).  The  decline  of  milk 
production  (independent  of  kind  and  amount  of  feed),  in 
consequence  of  the  progress  of  the  milking  period  (since 
November  1 ) ,  amounts  apparently  to  nine  pounds  per  day  in 
the  case  of  both  cows.  The  results  obtained  confirm,  in 
several  directions,  those  reported  in  previous  bulletins  (see 
Nos.  10-11-12;  also  Second  Annual  Report,  p.  36.)  They 
show  the  g-Qod  service  of  wheat  bran  and  o-luten  meal  as  con- 
stituents  of  the  daily  diet  of  milch  cows,  and  also  the  favor- 
able influence  of  good  corn  ensilage  on  the  flow  of  milk, 
comparing  pound  for  pound  of  dry  vegetable  matter  fed 
with  the  yield  of  milk ;  yet  it  is  not  less  apparent  that  a  too 
exclusive  feeding  of  corn  ensilage  affects  seriously  the 
general  condition  of  the  animal.  No  serious  alteration  in 
the  composition  of  the  milk  obtained  under  such  conditions 
has  thus  far  been  noticed ;  our  samples  of  milk  compared 
well  with  the  best  we  have  tested  from  other  feed. 
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I.    Record  of  Lady  Horace. 


Feed  Consumed 

(LBS.)  PER 

DAT. 

Milk  PRODncED 

(LBS.)  PER  DAT. 

f  0  «  a 

a 
< 

FEEDING 
PERIODS. 
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i 
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1 
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0 

ti 

c 
'5 
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> 

H 

Amount  of  dry 
etable  matter 
tained  in  the 
fddder     cons 
(in  pounds). 

3 

!<5 

Nov.  1  to  10, 

3.25 

3.25 

- 

20. 

- 

- 

19.3 

15.7 

35. 

23.63  > 

1:8.11 

930 

10  to  17,       . 

3.25 

3.25 

- 

20. 

- 

- 

17.1 

14.0 

31.1 

23.63  ) 

900 

18  to  24,       . 

3.25 

3.25 

- 

17.4 

- 

- 

15.4 

13.5 

28  9 

2130^ 

1:7.99 

905 

25  to  Dec.  1, 

3.25 

3.25 

- 

18.9 

- 

- 

17  2 

13.4 

30.6 

22.65  ) 

985 

Dec.  4  to  13, 

3.25 

3  25 

3.25 

19. 

- 

- 

18.1 

14.4 

32.5 

25.61 

1 : 6.53 

992 

14  to  23, 

3.25 

3.25 

3.25 

8.3 

8.3 

- 

17.2 

12.4 

29.6 

23.75 

1:5.79 

944 

24  to  Jan.  2, 

3.25 

3.25 

- 

10.1 

10.1 

- 

15.4 

10.9 

26.3 

24.171 

1015 

Jan.  2  to  12,       . 

3.25 

3.25 

- 

10.3 

10  3 

- 

142 

10. 

24.2 

24.53  I 

1:7.01 

996 

13  to  22,       . 

3.25 

3.25 

- 

10.7 

10.7 

- 

13.9 

10  2 

24.1 

25.27  J 

1004 

27  to  Feb.  3, 

3.25 

3.25 

- 

4. 

- 

30.6 

14.5 

9.9 

24.4 

14.86 

1:7.47 

952 

Feb.  3  to  10, 

3.25 

3.25 

- 

- 

- 

39.1 

13.4 

99 

23.3 

12.82 

1:7.26 

905 

16  to  22,       . 

8.25 

- 

- 

- 

- 

55. 

11.6 

7.7 

19.3 

12.851 

895 

22  to  Mar.  1. 

3.25 

- 

- 

- 

- 

49.* 

11.3 

8.6 

19.9 

11.12  V 
10.72  J 

1:7. 

855 

Mar.  1  to    8, 

3  25 

- 

- 

- 

- 

46  6 

11. 

81 

19.1 

1 

876 

13  to  19,       . 

- 

3.25 

- 

- 

- 

36.6 

12. 

9.1 

21.1 

9  02 

1 : 8.7 

893 

24  to  30,       . 

- 

3,25 

- 

20. 

- 

- 

11.1 

7.9 

19. 

20.75 

1:9.75 

892 

31  to  Apr.  6, 

3.25 

- 

- 

20. 

- 

- 

10.9 

7.7 

18  6 

20  77 

1:8.28 

935 

Apr.  12  to  18,     . 

3.25 

3.25 

- 

20. 

- 

- 

12.4 

9.7 

22.1 

23.63 

1 : 8.11 

897 

*  Conamenced  feeding  ensilage  of  uncut  corn,  Feb.  23. 


Analyses  of  Milk. 


Water. 

Solids. 

Fat 

(in  solids). 

Solids  not  fat. 

Nov.    18,  . 

86.02 

13.98 

4.98 

9.00 

24,  . 

87.15 

12.85 

3.65 

9.20 

Dec.       5,  . 

85.12 

14.88 

5.10 

9.78 

10,  . 

87.20 

12.80 

3  74 

9.06 

17,  . 

87.26 

12.74 

3.86 

8.8S 

23,  . 

8622 

13.78 

4.70 

9.08 

Jan.       7,". 

87.41 

12.59 

3.64 

8.95 

15,  . 

87.05 

12.95 

3.95 

9.00 

21,  . 

86.54 

13.46 

8.97 

9.49 

Feb.       3,  . 

86.28 

13.72 

4.53 

9.19 

10,  . 

86.95 

13.05 

3.30 

9.75 

March  6,  . 

86.52 

13.48 

4.90 

8  58 

16,  . 

85.20 

14.80 

3.66 

10.42 

30,  . 

86.36 

13.64 

4.51 

9.13 

April     6,  . 

87.53 

12.47 

3.58 

8  89 

13,  . 

86.25 

13.75 

451 

9.24 

14   AGRICULTURAL  EXPERIMENT  STATION.   [Jan. 


IL    Record  of  Bessie. 


Feed  Consumed  (lbs. 

)  PER 

DAY. 

MlI.K 
(LBS 

Produced 

)  PER  DAV. 

Amount  of  dry  veg- 
etable matter  con- 
tained in  tile  daily 
fodder     consumed 
(in  pounds). 

6 

a 
5^ 

■3 

a 

a 
0 

FEEDING 
PERIODS. 

1 

M 

"3 

£ 

o 

O 

3 

3 

>> 

« 
K   ■ 

■a 

■§ 

fa 

s 

1 
If 

M 

s 

o 

c 

g 

> 

o 

Nov.  1  to  10,       . 
11  to  17,       . 

3.25 

3.25 

3.25 
3.25 

- 

19.6 
20. 

- 

- 

17.4 

16.1 

14.4 
12.9 

31.8 
29.0 

23.27  » 
23  63) 

1:8.1 

810 

805 

18  to  24,       . 
26  to  Dec.  1, 

3.25 
3.25 

3.25 
3.25 

- 

15. 
15  6 

- 

- 

14.3 

14.9 

116 
10. 

25.9 
24.9 

19.16  i 
19.69  ) 

1 : 7.76 

7S6 
790 

Dec.  4  to  13,      . 

3.25 

3.25 

3.25 

14.6 

- 

- 

16. 

12.7 

28.7 

21.22 

1:6.1 

817 

13  to  23,       . 

3.25 

3.25 

3.25 

7.4 

7.3 

- 

15.4 

11.9 

27.3 

22.02 

1:5.68 

828 

24  to  Jan.  2, 

3.25 

3.25 

- 

7.7 

7.7 

- 

14.8 

10.5 

25.3 

19  80-1 

855 

Jan.   2  to  12, 

3.25 

3.25 

- 

8.5 

8.4 

- 

14.3 

10. 

24.3 

21.15  I 

1:6.84 

866 

13  to  22,    .  . 

3.25 

3.25 

- 

8. 

8. 

- 

13.8 

9.1 

22.9 

20.34  J 

867 

27  to  Feb.  3, 

3.25 

3.25 

- 

4. 

- 

36.3 

13.7 

9.1 

22.8 

15.90 

1:7.64 

821 

Feb.  4  to  10, 

3.25 

3  25 

- 

- 

- 

39. 

13. 

9. 

22. 

12.81 

1:7.26 

792 

16  to  22,       . 

3.25 

- 

- 

- 

- 

54.3 

11.7 

18.7 

12.721 

775 

23  to  Mar.  1, 

3  25 

- 

- 

- 

- 

50.* 

10  4 

17.4 

11.29  . 

1:6.92 

790 

Mar.  2  to    8, 

3.25 

- 

- 

- 

- 

40. 

9.1 

16.1 

9.61. 

755 

13  to  19,       . 

- 

3.25 

- 

- 

- 

34.3 

83 

15.3 

8.63 

1 :  8.67 

730 

24  to  30,       . 

- 

3.25 

- 

16.3 

- 

- 

9. 

7.1 

16.1 

17,44 

1 : 9.62 

750 

31  to  Apr.  6, 

3.25 

- 

- 

14.6 

- 

- 

9.1 

7. 

16. 

15.94 

1:7.78 

782 

Apr.  12  to  18,     . 

3.25 

3.25 

- 

16. 

- 

- 

11.6 

9.3 

20.9 

20.85 

1:7.81 

782 

*  Commenced  feeding  ensilage  of  uncut  corn,  Feb.  23. 


Analyses  of  Milk. 


Fat 

Water. 

Soldis. 

(in  solids). 

Solids  not  fat. 

Nov.    17,  . 

87.00 

13.00 

4.04 

8.96 

24,  . 

86.91 

13.09 

3.86 

9.23 

Dec.      5,  . 

86.18 

13.82 

4.02 

9.80 

10,  . 

86.99 

13.01 

3.72 

9.29 

17,  . 

87.41 

12.59 

3.32 

9.27 

23,  . 

85.36 

14.64 

4.75 

9.89 

Jan.       7,  . 

87.26 

12.74 

3.76 

8.98 

15,  . 

87.29 

12.71 

3.91 

8.80 

21,  . 

87.89 

12.11 

3.02 

9.09 

Feb.       2,  . 

86.92 

13.08 

4.90 

8.18 

10,  . 

86.54 

13.46 

4.11 

9.35 

March  6,  . 

85.53 

14.47 

4.74 

9.73 

16,  . 

87.19 

12.81 

3.86 

8  95 

30,  . 

87.15 

12.85 

3.54 

9.31 

April     2,  . 

86.81 

13.19 

4.49 

8.70 

13,  . 

87  35 

12.65 

3.74 

8.91 

1886.] 
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Cost  of  Feed  per  Quart  of 
(Lady  Horace.) 


Milk. 


o  n 

O 

.2-0 

rt  '^ 

X 

c  5P 

03      * 

3  M 

i: 

o  ^ 

i-(H 

fe  ° 

3  ° 

5 

o  *^ 

so 

o 

C*  a 

2 
13 

•a 

O  c 

1? 

»1 

OS 

"S-S 

11 

-2^ 

Feeding 
Pebiods. 

c  a) 

"Hi 

a. 5 

O   3 

=  1 

■<  3 

-a 

—  o 

*J   3 

LI'S 

ea 

"3  i 

f  § 

^■5.2 

•5  a 

Sll3  — 

is  3  o 

I^ 

*J  o 

ia 

o  g 

is  o  0) 

.2  3 

2  *  a; 
o2Ph 

50-0 

Eh 

-< 

H 

H 

H 

H 

Eh 

H 

H 

< 

Lbs. 

Lbs. 

Lba. 

Z6s. 

Z6s. 

Lbs. 

Lbs. 

Lbs. 

Cents. 

Nov 

1-10,  . 

350.0 

35.0 

32.5 

32.50 

200.0 

- 

- 

- 

$2  25 

1.29 

11-17,  . 

217.7 

31.1 

22.75 

22.75 

140.0 

- 

- 

- 

1  57 

1.44 

18-24, . 

203.3 

28.9 

22.75 

22.75 

121.8 

- 

- 

- 

1  44 

1.42 

25-Dec.  1,  . 

214.2 

30.6 

22.75 

22.75 

132.3 

- 

- 

- 

1  52 

1.42 

Dec. 

4-13,  . 

325.0 

32.5 

32.50 

32.50 

190.0 

- 

- 

32.50 

2  54 

1.56 

14-23,  . 

296.0 

29.6 

32.50 

32.50 

83.0 

83.0 

- 

32.50 

1  95 

1.32 

23-Jan.2,    . 

263.0 

26.3 

32.50 

32.50 

101.0 

101.0 

- 

- 

1  76 

1.34 

Jan. 

3-12,  . 

242.0 

24.2 

32.50 

32.50 

103.0 

103  0 

- 

- 

1  78 

1.47 

13-22,  . 

2410 

24.1 

33.50 

32.50 

107.0 

107.0 

- 

- 

1  82 

1.51 

27-Feb.  3,  . 

195.2 

24.4 

26.00 

26.00 

32.0 

- 

244.8 

- 

1  18 

1.21 

Feb. 

4-10,  . 

163.1 

23.3 

22,75 

22.75 

- 

- 

273.7 

- 

90 

1.11 

16-22,  . 

135.1 

19.3 

22.75 

- 

- 

- 

385.0 

- 

79 

1.17 

23-Mar.  1,  . 

139.3 

19.9 

22.75 

- 

- 

- 

343.0 

- 

73 

1.05 

Mar 

2-  8,  . 

133.7 

19.1 

22.75 

- 

- 

- 

326.2 

- 

71 

1.06 

. 

13-19,  . 

147.7 

21.1 

- 

22.75 

- 

- 

256.2 

- 

61 

0.83 

« 

24-30,  . 

133.0 

19.0 

- 

22.75 

140.0 

- 

- 

- 

1  31 

1.97 

31-Apr.  6,  . 

130.2 

18.6 

22.75 

- 

140.0 

- 

- 

- 

1  31 

2.01 

Apr 

12-18,  . 

154.7 

22.1 

22.75 

25.75 

140.0 

- 

- 

- 

1  57 

2.03 

16   AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Cost  of  Feed  per  Quart  of  Milk. 
(Bessie.) 


O    !» 

O 

£■6 

"3 -a 

a 

C  M 
h   3 

Si-a 

3  60 

<3J    3 

>.  o   • 

O   3^ 

2 

0.2 

"H.   SB 
O   c 

§9 

o 

5s 

^  3 

a. 2 
11 
*"  a 

1    = 

Feeding 

t,^ 

>,o 

C  3 

2  = 

°t 

°  = 

o  'E 
*i  a 

3   3 

Um 

°-2^ 

5  ^ 

3-0 

c'« 

H.S 

c  a 

c-e 

—  o 

o 

(E    O  "- 

Periods. 

=  3 

QP. 

Is 

3 

O   i) 

3   - 
O   3 

a  o 

s-s 

o  ag 

s  s 

<5  a 

a,  >-  o 

Bii 

■ffl  o 

is  o 

35 

2§ 

.3  o, « 

2§ 

5  a)  S 

O   O   3 

Pt3  'u 

^^ 

,0  0 

OO 

o  S 

Ofc,PH 

=o 

oSPh 

oDh 

>,^& 

< 

H 

H 

H 

fH 

E-i 

C-, 

E-i 

<*^^ 

Lbs. 

Lbs. 

i6s. 

i&s. 

Lbs. 

Lbs. 

Z6«.      Z6«. 

Ce  n  ts. 

Nov.   1-10,  . 

318.0 

31.8 

32.50 

32.50 

196.0 

- 

- 

- 

$2  22 

1.39 

11-17,  . 

203.0 

29.0 

22.75 

22.75 

140  0 

- 

- 

- 

1  57 

1.55 

18-24,  . 

168.0 

24.0 

22.75 

22.75 

105.0 

- 

- 

- 

1  31 

1.56 

25-Dec.  1,  . 

181.3 

25.9 

22.75 

22  75 

109.2 

- 

- 

- 

1  34 

1.48 

Dec.    4-13,  . 

28T.0 

28.7 

32.50 

32.50 

146.0 

- 

- 

32.50 

2  21 

1.55 

14-23,  , 

273.0 

27.3 

32.50 

32.50 

74,0 

73.0 

- 

32.50 

1  85 

136 

24- Jan.  2,  . 

253.0 

25.3 

32.50 

32.50 

77.0 

77.0 

- 

- 

1  52 

1.20 

Jan.    3-12, . 

243.0 

24.3 

32  50 

32.50 

85.0 

84  0 

- 

1  60 

1.32 

13-22,  . 

229.0 

22.9 

32.50 

3250 

80.0 

80.0 

- 

- 

1  55 

1.35 

27-Feb.  3,  . 

182.4 

22,8 

26.00 

26  00 

32.0 

- 

290.4 

- 

1  24 

1.36 

Feb.    4-10,  . 

154.0 

22.0 

22.75 

22.75 

- 

- 

2730 

~ 

90 

1.17 

16-22,  . 

130.9 

18.7 

22.75 

- 

- 

- 

380.1 

- 

79 

1  21 

28-Mar.  1,  , 

121.8 

17.4 

22.75 

- 

- 

- 

350.0 

- 

74 

1.22 

Mar.    2-8,, 

112.7 

16.1 

22.75 

- 

- 

- 

280.0 

- 

65 

1.16 

13-16,  . 

107.1 

15.3 

- 

22,75 

- 

- 

240.1 

- 

59 

1.10 

24-30,  . 

112.7 

16.1 

- 

22.T5 

114.1 

- 

- 

- 

1  12 

1.99 

Sl-Apr.  6,  . 

112.0 

16.0 

22.75 

- 

102.2 

- 

- 

- 

1  03 

1.84 

Apr.  12-18,  . 

146.3 

20.9 

22.75 

22.75 

112.0 

- 

- 

- 

1  36 

1.86 

1886.] 
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Special  Analyses  of  Milk. 

Regarding  the  quantity  and  quality  of  nitrogenous  con- 
stituents of  samples  of  milk  collected  before,  during  and 
after  feeding  corn  ensilage. 

Lady  Horace. 


January  21. 

February  10. 

March  5. 

Specific  Gravity, 

1.0346  at  18°  C. 

1.0341  at  13°  C. 

1.032  at  13°  C. 

Solids,       . 

13.46  per  cent. 

13.05  per  cent. 

13.48  per  cent. 

Fat  (in  solids), 

3.97 

3.30 

4.90 

Solids  not  Fat, 

9.49 

9.75 

8.58 

Ash,. 

0.80 

-            - 

0.80 

Nitrogen  in  Casein, . 

0.43 

0.29 

0.31 

"         "  Albumin, 

0.04 

0.06 

0.04 

"        Lacto-Pro- 

tein,*     , 

0.05 

0.11 

0.06 

Total  Nitrogen, 

0.52 

0.46 

0.41 

*  Collective  name  for  nitrogenous  constituents  not  casein  or  albumin. 


Bessie. 


January  21. 

February  10. 

March  5. 

Specific  Gravity, 

1.0338  at  16°  C. 

1.0338  at  16°  C. 

1.035  at  14.5°  C. 

Solids,       . 

12.12  per  cent. 

13.49  per  cent. 

14.47  per  cent. 

Fat  (in  solids). 

3.02 

3.72 

4.74 

Solids  not  Fat, 

9.10 

9.77 

9.73 

Ash 

0.76 

- 

0.68 

Nitrogen  in  Casein, . 

0.40 

0.30 

0.43 

"         "  Albumin, 

0.05 

0.05 

0.04 

"        Lacto-Pro- 

tein,*     . 

0.06 

0.10 

0.07 

Total  nitrogen, 

0.51 

0.45 

0.54 

Collective  name  for  nitrogenous  constituents  not  casein  or  albumin. 


The  results  of  these  analyses  are  within  the  variations 
noticed  in  milk  of  recognized  good  quality. 


18   AGRICULTURAL  EXPERIMENT  STATION.   [Jan. 

Statement  of  the  Composition  of  the  Various  Articles 
Fed  During  the  Experiment. 

HAY. 

[From  the  Grounds  of  the  Experiment  Station,  1884.] 


o 

O 

M     C 

2   o 

S      o 

a!     O- 

Constituents    (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  Ion  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 

> 

3 

'A 

Moisture  at  100°  C, 

Dry  Matter,    .... 

10.55 
89.45 

100.00 

4.69 

29.21 

2.65 

9.02 

54.43 

211.00 
1,789.00 

2,000.00 

93.80 

584.20 

53.00 

180.40 

1,088.60 

338.84 

24.38 
102.83 
684.42 

- 

1 

Analysis  of  Dry  Matter. 
Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),   . 
Non-nitrogenous   Extract 

Matter,        .... 

58 
46 

57 

63 

CO 

1 

100.00 

2,000.00 

1,150.87 

- 

) 

The  grass  was  cut  the  20th  of  June,  1884,  when  in  the 
last  stage  of  blooming.     It  is  of  a  fair  composition. 


SHREDDED   CORN   FODDER. 

[From  the  Experimental  Plats  of  the  Station,  1884.] 


6 
I  g 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  digestible 
in  a  ton  of  2,000 
lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 
> 

Moisture  at  100°  C, 

Dry  Matter,    .... 

6.95 
93.05 

100.00 

139.00 
1,861.00 

2,000.00 

'- 

'- 

' 

Analysis  of  Dry  Matter. 
Crude  Ash,      .... 
"      Cellulose,     . 
"      Fat,       .... 

5.16 

33.46 

1.71 

103.20 

669.20 

34.20 

48182 
25.65 

72 
75 

CO 

"      Protein    (Nitrogenous 
Matter),    , 

12.15 

243.00 

163  39 

73 

Non-Nitrogenous  Extract 
Matter,        .... 

47.52 

950.40 

636.77 

67 

1 

100.00 

2,000.00 

1,307.63 

J 

1886. j 
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The  corn  was  cut  September  1,  1885,  when  the  kernels 
were  in  the  milk.  The  green  fodder  contained  21.9  per 
cent,  of  dry  vegetable  matter,  and  had  the  appearance  of  a 
somewhat  prematurely  ripened  crop,  —  a  circumstance  con- 
firmed by  the  results  of  the  analysis,  which  shows  a  smaller 
amount  of  saccharine  and  starchy  constituents  than  com- 
monly noticed  in  this  variety  of  corn  (Clark)  at  the  stated 
stage  of  growth. 


ENSILAGE   OF   CUT   CORN. 

[From  corn  raised  upon  Plats  of  the  Experiment  Station, 


1884.] 
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Constituents    (in 
lbs.)  in  a  ton  of 
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rounds  digestible 
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Per  cent,  of  Di- 
gestibility     of 
Constituents. 

d 

« 
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Moisture  at  100°  C, 

81.88 
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1 

Dry  Matter,    .... 

18.12 
100.00 

362.40 
2,000.00 

Analysis  of  Dry  Matter . 

Crude  Ash,     .... 

5.07 

101.40 

_ 

_ 

GO 

"      Cellulose,     . 

26.23 

524.60 

377.71 

72 

>'^- 

"      Fat,      .... 

3.49 

69.80 

52.35 

75 

"      Protein    (Nitrogenous 

Matter),    . 

7.83 

156.60 

114.32 

73 

Non-Nitrogenous  Extract 

Matter,        .... 

57.38 

1,147.60 

768.89 

67 

100.0') 

2,000.00 

1,313  27 

) 

The  filling  of  the  silo  was  carried  on  during  the  first  and 
second  days  of  September,  1884;  the  mass  was  covered 
over  with  boards  without  weights  until  the  temperature  in 
the  mass  ceased  to  increase.  In  a  few  places,  about 
eighteen  inches  below  the  surface  of  the  mass,  the  tem- 
perature rose  to  122°  F.  or  50°  C.  ;  whilst  taking  the  entire 
silo  into  consideration,  116°  F.,  or  47°  C,  represents  fairly 
the  highest  average  temperature  attained  in  our  case.  The 
mass  showed  a  slight  acid  reaction  on  the  second  day  after 
cutting  the  corn,  and  before  putting  on  the  final  weight 
(sixty  pounds  of  sand  per  square  foot,  in  barrels,  as  in  the 
preceding  year) . 
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The  silo  was  opened  for  the  use  of  its  contents  on  the 
20th  of  January,  1885.  The  ensilage  was  covered  with  a 
mouldy  mass,  several  inches  in  thickness.  This  being  re- 
moved, the  remainder  proved — although  acid  to  customary 
reagents  —  a  fair  article  of  its  kind,  and  a  decided  improve- 
ment on  the  ensilage  of  the  first  trial.  This  result  is  largely 
due  to  the  fact  of  using  corn  of  a  more  matured  stage  of 
growth. 

For  the  details  of  the  production  of  the  ensilage,  I  refer  to 
the  Second  Annual  Report  of  Experiment  Station  (1884)  ; 
or  Report  of  the  Secretary  of  the  State  Board  of  Agriculture 
for  1884. 

WHOLE-CORN  ENSILAGE. 
[From  corn  raised  upon  the  Plats  of  the  Experiment  Station,  1884.] 
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Dry  Matter,    .... 

16.82 
100.00 

336.40 
2,000.00 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

4.23 

84.60 

1  t- 

"      Cellulose,     . 

29.44 

588.80 

423.84 

72 

"(t 

"      Fat,       .... 

3.69 

73.80 

55.35 

75 

"      Protein    (Nitrogenous 

Matter),    . 

9.03 

180.60' 

131.84 

73 

Non-Nitrogenous  Extract 

Matter,        .... 

53.61 

1,072  20 

718.37 

67 

100.00 

2,000.00 

1,329.40 

^ 

The  silo  was  filled  with  whole  corn  and  covered  at  once, 
September  1,  1885,  as  described  in  detail  in  the  last 
(Second)  Annual  Report  of  the  Station ;  it  was  opened 
for  feeding  purposes  on  the  23d  of  February,  1885.  The 
odor  of  the  fresh  ensilage  resembled  that  of  the  pine  apple 
(propionic  ether),  and  turned,  within  twenty-four  hours  of 
exposure  to   the  air,  into  that  of  vinegar ;    it  had  a  slight 
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acid  reaction  when  first  exposed.  The  color  was  yellowish 
green,  indicating  a  good  state  of  preservation  ;  the  interior 
parts  of  the  uncrushed  stems  showed  the  presence  of  sac- 
charine constituents  (glucose)  ;  and  the  kernels  in  the  ear 
contained  still  an  abudance  of  starch. 

The  ensilage  obtained  from  whole  plants  —  at  once  closed 
up  —  was  in  a  better  state  of  preservation  than  that  which 
had  been  obtained  from  the  same  quality  of  corn  previously 
cut  into  pieces  of  from  11  to  l^  inches  in  length,  and  tested 
for  the  production  of  ensilage  as  described  in  the  previous 
statement. 

The  mechanical  condition  of  the  whole  corn  ensilage  is 
less  satisfactory  for  feeding  purposes,  as  far  as  an  economi- 
cal consumption  of  the  same  weight  of  both  are  concerned, 
than  that  produced  from  corn  previously  cut  into  pieces  of 
from  1^  to  1|  inches  in  length. 


CORN   MEAL. 

[Bought  of  John  L.  Holley,  South  Amherst,  Mass.] 


a 

o 

■S   ° 
1   ^ 

Constituents    (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent    of  Di- 
gestibility     of 
Constituents. 

6 

> 
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Moisture  at  100°  C, 

12.62 

252.40 

Dry  Matter,    .... 

87.38 

1,747.60 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

1.56 

31.20 

_ 

_ 

"      Cellulose,     . 

2.66 

53.20 

18.09 

34 

y^. 

"     Fat,      .... 

4.27 

85.40 

64.90 

76 

.— ( 

"     Protein    (Nitrogenous 
Matter),   . 
Non-nitrogenous   Extract 

11.43 

228.60 

19431 

85 

Matter,        .... 

80.08 

1,601.60 

1,505.50 

94 

100.00 

2,000.00 

1,782.80 

- 

J 

The  article  represents  the  average  composition  of  the  corn 
meal  fed  during  the  experiment  with  milch  cows. 
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WHEAT  BRAN. 

81.93  per  cent,  passed  through  Mesh  144  to  square  inch. 
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Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"     Cellulose,    . 

"      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),   . 
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GLUTEN   MEAL. 
99.82  per  cent,  passed  through  Mesh  144  to  square 


inch. 
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Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,     . 

"     Fat,      .... 

"      Protein    (Nitrogenovis 

Matter),    . 

Non-nitrogenous  Extract 

Matter,        .... 

34 
76 

85 
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t>. 

100.00 

2,000.00 

1,747.76 

- 
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Feeding  Experiments  with  Pigs. 

In  the  Second  Annual  Report,  page  68-78  (Bulletin  No. 
13),  has  been  described  the  first  of  a  series  of  feeding  exper- 
iments with  pigs  (May  21  to  Sept.  22,  1884),  which  was 
planned  for  the  purpose  of  studying  the  comparative  feeding 
value  of  skim  milk  from  the  farm  and  of  buttermilk  from 
the  Amherst  creamery  in  connection  with  corn  meal,  for  the 
production  of  pork.  Equal  measures  of  skim  milk  and  of 
creamery  buttermilk  had  been  fed,  with  an  addition  of  a 
corresponding  weight  of  corn  meal,  in  each  case.  Three 
ounces  of  corn  meal  for  every  quart  of  each  kind  of  milk  con- 
sumed formed  the  basis  for  the  compounding  of  the  entire 
diet  of  the  (six)  animals  on  trial.  The  daily  amount  of  feed 
required  was  regulated  by  the  appetite  of  each  animal. 

A  summary  of  the  results  obtained  in  that  connection 
showed  that, — taking  corn  meal,  pound  for  pound,  and  skim 
milk  and  creamery  buttermilk,  quart  for  quart, — practically 
the  same  quantity  of  dressed  pork  had  been  obtained  in  both 
cases,  when  stating  the  final  weight  of  each  lot  of  animals  — 
three  in  number — in  one  sum  ;  510  pounds  where  skim  milk 
and  meal  had  been  fed,  and  514  pounds  in  the  case  of  butter- 
milk and  meal.  Counting  in  each  case  the  particular  feed 
(milk  and  meal)  with  regard  to  the  amount  of  dry  organic 
matter  which  it  contained,  it  was  noticed  that  the  buttermilk 
feed  had  proved — taking  pound  for  pound  of  dry  matter  of 
the  mixture — the  most  nutritious  article  ;  for  24  pounds  of 
dry  organic  matter  contained  in  the  buttermilk  and  corn 
meal  feed,  had  produced,  as  mean  results,  one  pound  of 
dressed  pork ;  whilst  in  the  case  of  skim  milk  and  meal,  29 
pounds  of  dry  organic  matter  had  been  spent  in  the  produc- 
tion of  one  pound. 

The  lot  of  animals  fed  with  creamery  buttermilk  and  corn 
meal  had  also  returned  a  larger  profit,  even  at  the  rates  of 
the  cost  of  each  constituent  of  the  diet  rulino;  durino;  the 
period  of  feeding, — May  to  September,  1884.  These  results 
were  in  so  far  of  special  interest  as  the  skim  milk  from  the 
farm  was  the  more  concentrated  and  richer  article  of  the  two 
kinds  of  milk  fed,  according  to  special  chemical  analyses 
made  at  various  times.     The  skim  milk  had  contained  more 
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than  20  per  cent,  more  dry  organic  matter  than  the  cream- 
ery buttermilk.  This  circumstance  seemed  to  indicate  a 
waste  of  skim  milk,  as  compared  with  the  results  obtained 
in  case  of  the  former.  As  the  skim  milk  was  the  most 
costly  article  of  the  feed,  a  waste  of  that  article  cannot  other- 
wise but  seriously  affect  the  cost  of  the  dressed  pork  obtained 
by  its  use. 

In  our  first  experiment — 1884 — the  corn  meal  was  charged 
$28  per  ton  at  the  mill;  creamery  buttermilk,  $1.37  cents 
per  gallon,  the  contractor's  price  ;  and  farm  skim  milk,  two 
cents  asked  for  at  the  farm.  Cost  of  feed  per  pound  of 
dressed  pork  at  these  rates  amounted,  in  case  of  the  creamery 
milk  feed,  to  4.6  cents  ;  and  in  case  of  the  farm  skim  milk 
feed,  to  5.8  cents  per  pound. 

As  a  charge  of  two  cents  per  gallon  for  skim  milk  may 
be  considered  somewhat  arbitrary,  its  commercial  value 
for  feeding  purposes  has  been  based,  with  more  propriety,  in 
our  subsequent  experiments,  on  the  amount  of  solid  matter  it 
contains  as  compared  with  that  of  the  creamery  buttermilk, 
taking  the  contractor's  price  of  the  latter  as  the  standard. 


Pkrcentage  of  Solids. 

Cost  pek  Gallon. 

1884. 

1885. 

1884.            188.3. 

Creamery  buttermilk,    . 

Farm  skim  milk,   .... 

7.09 
9.58 

8.00 
10.22 

1 .37  cts. 

1.78  cts. 

1.37  cts. 
1.75  cts. 

A  recalculation  of  the  cost  of  feed  consumed  in  our  first 
experiment  (1884)  at  the  rate  adopted  in  our  second  experi- 
ment (1885),  described  within  these  pages,  does  not  alter 
the  financial  results  of  that  experiment,  so  far  as  the  relative 
cost  of  each  kind  of  feed  is  concerned. 


Cost  of  Feed  per  Pound  of  Dressed  Pork. 

1884. 

1885. 

Creamery  buttermilk  and  meal,   . 

Farm  skim  milk  and  meal,   .... 

4.6  cts. 
5.8  cts. 

4.20  cts. 
4.85  cts. 
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The  previous  short  discussion  of  the  first  feeding  experi- 
ment seemed  to  be  necessary  in  the  interest  of  a  desirable 
understanding  of  the  subsequent  description  of  the  second 
feeding  experiment,  beginning  Nov.  5,  1884,  and  ending 
March  17,  1885. 

/Second  Feeding  Experiment. — Twelve  pigs  served  in  this 
trial,  all  of  which  were  barrows.  Six  of  them  were  crosses 
of  Berkshire  sow  with  Yorkshire  boar ;  their  individual 
weights  varied  from  38  to  46  lbs.  The  remaining  six  ani- 
mals were  crosses  of  Chester  White  sow  with  Yorkshire 
boar,  weighing  from  15  to  19  lbs.  each.  They  were  arranged 
for  the  experiment  in  two  lots, —  A  and  B, —  each  contain- 
ing three  of  the  former  and  three  of  the  latter  breed.  The 
first  three  numbers  in  each  lot  are  the  heavier  animals  (Berk- 
shires). 

Lot  A  (1,  2,  3,  4,  5  and  6)  was  fed  with  creamery  butter- 
milk and  corn  meal,  at  the  rate  of  three  ounces  of  corn  meal 
for  every  quart  of  milk  consumed,  until  the  quantity  of  milk 
required  per  day  to  meet  the  individual  want  of  each  animal 
amounted  to  from  twelve  to  thirteen  quarts,  when  the  in- 
crease of  milk  for  the  daily  diet  ceased. 

The  subsequent  still  steadily  increasing  demand  for  more 
feed  was  supplied  by  a  gradual  increase  of  corn  meal,  rising 
from  three  to  four,  five,  six,  and  finally  to  seven  and  one- 
half  ounces  of  meal  for  every  quart  of  buttermilk.  The  ex- 
periment terminated  with  ninety-two  ounces  of  corn  meal  to 
twelve  quarts  of  milk. 

Lot  B  (7,  8,  9,  10,  11  and  12)  was  fed  with  skim  milk 
from  the  farm,  and  corn  meal,  at  the  following  rates  :  — 

Nos.  7,  8  and  9  (Berkshire)  received,  from  the  5th  of 
of  November  to  the  9th  of  December,  two  ounces  of  meal 
for  every  quart  of  skim  milk  consumed ;  from  the  9th  of 
December  to  the  15th  of  January,  four  ounces  of  meal  to 
every  quart  of  milk.  The  meal  was  subsequently  gradually 
raised  to  eight  ounces  per  quart  of  milk.  The  consumption 
of  milk  had  reached  ten  quarts  per  day,  when  the  want 
of  skim  milk  necessitated  (February  7)  a  change  in  the 
course  of  feeding  adopted  for  this  lot  of  pigs.  Creamery 
buttermilk  and  meal  —  six  ounces  of  meal  for  every  quart  of 
the  latter  —  were    substituted  ;  at  that   period  seventy-two 
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ounces  of  meal  and  twelve  quarts  of  milk  were  fed.  The 
experiment  was  continued,  in  the  same  manner  as  Nos.  1,  2 
and  3  of  Lot  A,  until  the  17th  of  March. 

The  second  half  of  Lot  B  (Nos.  10,  11  and  12)  received, 
from  November  5  to  December  9,  two  ounces  of  meal 
for  every  quart  of  skim  milk  consumed ;  from  the  9th  of 
December  to  the  14th  of  January,  four  ounces  ;  from  the 
14th  of  January  to  the  17th  of  February,  from  live  to  five 
and  one-half  ounces  of  meal  per  quart.  At  this  stage  of  the 
experiment,  when  the  daily  consumption  of  the  milk  had 
reached  from  six  to  seven  quarts,  the  increase  of  milk  ceased. 
The  call  for  additional  feed  during  the  remainder  of  the  ex- 
periment was  supplied  by  a  gradual  increase  of  meal,  until 
March  25,  when  the  animals  were  killed.  The  daily  con- 
sumption of  meal  had  reached,  one  week  before  the  close  of 
the  experiment,  one  hundred  and  eight  ounces,  or  6|  lbs., 
in  case  of  every  animal  of  this  division  of  Lot  B,  which 
proved  to  be  the  most  profitable  one  of  the  entire  experi- 
ment. 

The  tabular  statement  which  follows  aims  at  a  more  con- 
cise presentation  of  numerical  relations  regarding  important 
points  of  the  entire  experiment,  as  far  as  every  individual 
animal  as  well  as  each  lot  is  concerned.  A  summary  of 
results,  which  closes  the  detailed  statements,  shows  that 
Lot  B,  on  the  whole,  has  given  the  best  returns,  with  the 
second  division  leading.  The  superior  quality  of  the  skim 
milk  (Lot  B)  is  rendered  quite  conspicuous  by  a  saving  of 
three  hundred  and  sixty  gallons  of  milk,  and  an  increased 
production  of  one  hundred  and  one  pounds  of  dressed  pork, 
as  compared  with  the  use  of  creamery  buttermilk  (Lot  B), 
with  practically  a  corresponding  quantity  of  meal,  under 
otherwise  corresponding  conditions. 

The  results  of  our  first  experiment  were  reversed,  as  might 
have  been  expected,  by  a  more  judicious  distribution  of  an 
increased  proportion  of  meal  at  the  various  stages  of  growth. 
The  cost  of  the  entire  feed  consumed  by  Lot  A  amounted  to 
$51.00,  and  that  of  Lot  B  to  $53.02  ;  whilst  the  cost  of  feed 
for  the  production  of  one  pound  of  dressed  pork  in  Lot  A 
amounted  to  5.73  cents,  and  that  of  Lot  B  amounted  to  5.37 
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cents.  The  influence  of  a  severe  winter,  and  thus  gradually 
a  lower  temperature,  during  the  second  experiment  (No- 
vember to  March)  has  no  doubt  exerted  a  depressing  in- 
fluence on  the  total  results,  when  compared  with  the  results 
of  the  first  experiment  (May  to  September). 

Number  of  Pounds  of  Dry  Matter  in  Feed  required  to  produce  One 
Pound  of  Dressed  Pork. 


I.,  1884. 
Summer. 

II.,  1885. 
Winter. 

Creamery  buttermilk  feed,    .... 
Skim  milk  feed, 

2.4  lbs. 
2.9     " 

3.67  lbs. 
3.33    " 

Aside  from  the  stated  facts,  there  are  some  other  points  of 
a  more  general  character  deserving  of  mention  in  this  con- 
nection, which  are  not  infrequently  underestimated  in  the 
feeding  of  pigs  for  the  market. 

First.  A  careful  preparation  of  the  feed  for  young  pigs, 
with  reference  to  a  higher  nutritious  character  at  the  begin- 
ning, and  to  a  gradually  increasing  bulk  for  the  proper  dis- 
tention of  the  digestive  organs,  to  make  them  hereafter  good 
eaters.  A  liberal  supply  of  milk,  with  a  gradual  increase  of 
meal,  beginning  with  from  one  to  two  ounces  of  meal  per 
quart,  has  served  us  well. 

Second.  A  timely  closing  up  of  the  fattening  process  in 
the  interest  of  profits  for  the  best  returns  of  the  feed  are  ob- 
tained in  the  earlier  periods  of  growth ;  in  our  case,  as  a 
rule,  profits  were  doubtful  after  the  animal  reached  a  weight 
of  from  180  to  200  lbs.  There  may  be  exceptions  to  this 
observation  when  the  cost  of  feed  is  low,  and  the  market 
price  of  dressed  pork  very  high, — a  circumstance  not  often 
happening.  Our  dressed  pork  was  sold  at  6|  cents  per 
pound. 

A  good  illustration  in  this  direction  may  be  furnished  by 
a  detailed  record  of  actual  results  in  the  case  of  pigs  Nos. 
10,  11  and  12,  of  Lot  B  (pigs  fed  with  skim  milk  and  meal). 
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Live  Weight  of  Ani- 
mal at  the  close  of 
Feeding    Period   (In 
pounds). 

IS 

h 

o  o 

■3  ■a  o. 
O 

One  Hundred  Pounds 
OfDry  Matter  In  Feed 
had   produced    Live 
Weight  (In  pounds). 

Cost  of  Feed  for  Pro- 
duction of  one  Pound 
of  Live  Weight  (in 
cents). 

No. 

10.     I.  Feeding  Period,  . 

48.5 

30.0 

82.0 

2.13 

II.        "            "         .         . 

98.5 

50.0 

55.1 

2.98 

III.        "            "         .        . 

152.0 

63.5 

39.1 

4.90 

IV.        "            '•        .        . 

209.0 

57.0 

23.8 

6.12 

No. 

11.     I.  Feeding  Period,  . 

45.5 

28.5 

77.9 

2.25 

II.    "      "    .    .  ! 

89.5 

44.0 

48.5 

3.38 

III.    "      "    .    .  j 

138.0 

48.5 

35.4 

4.52 

IV.        "            "        .        . 

191.0 

53.0 

22.1 

6.60 

No. 

12.     I.  Feeding  Period, . 

48.0 

30.0 

82.0 

2.13 

II.        "            "         .        . 

97  5 

49.5 

54.5 

3.01 

III.        "            "         .        .  ' 

147.5 

50.0 

36.4 

4.38 

IV.        "            "         .        . 

216.0 

685 

28.6 

5.10 

As  the  difference  of  live  weight  and  dressed  weight  in  the 
case  here  under  discussion  amounts  on  an  average  to  18^ 
lbs.  per  hundred  weight,  and  as  we  sold  our  dressed  pork  at 
6|  cents  per  pound,  we  lost  money  on  the  feed  whenever  its 
cost  exceeded  5.49  cts.  per  pound  of  live  weight  gained ;  in 
other  words,  in  only  one  case,  that  of  No.  12,  did  we  make 
money  during  the  IV.  feeding  period  of  our  trial  by  con- 
verting the  feed  into  live  weight.  These  relations  appear 
most  striking  in  feeding  periods  of  equal  length,  and  of 
about  four  weeks'  duration.  Our  3'ounger  animals  showed, 
in  every  case,  a  larger  gain  in  live  weight  during  the  first 
period  of  feeding  than  the  heavier  ones,  showing  the  advan- 
tage of  beginning  well  at  an  early  stage  of  growth. 
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[A.] 

Buttermilk  axd  Cork  Meal 

No.  1. 
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PERIODS. 

Total  Amount    of 
consumed    during 
rlod  (in  pounds). 

Total   Quantity  of 
consumed   during 
rlod  (In  quarts). 

5  =  = 

Total    Amount   of 
Matter    In    Milk 
Hiiinod  during  I'ei 

"3 
> 

<  — 

_  sc 
O 

18S4  and  1885. 

1 

lb.  oz. 

Xov.  5  to  Jan.  27. 

156.8 

796  0 

137.0 

1-37.1 

1 : 3.5 

43.5 

144.5 

1    4 

JaB.  27  to  Feb.  .3,  . 

28.0 

86.5 

24.5 

14.9 

1:4. 

144.5  j 

in.5 

3  14 

Feb.  3  to  Feb.  27, . 

118.8 

288.0 

97.7 

49.7 

1:4.4 

171.5  ! 

205.5 

1    7 

Feb.  27  to  March  17,     . 

102.4 

216.0 

89.5 

37.3 

1:4.8 

20.5.5 

231.0 

1     7 

Total  amount  of  feed  consumed  from  Nov.  .5, 1884,  to  March  17, 1885,  — 


399  lbs.  Corn  Meal,  equal  to  dry  matter, 
1,386  quarts  Buttermilk,  equal  to  dry  matter,  . 

Total  amount  of  dry  matter, 


349    lbs. 
239    lbs. 

588    lbs. 


Live  weight  of  animal  at  beginning  of  experiment, 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment,   . 
Dressed  weight  at  time  of  killing,    .         .        .         . 
Loss  in  weight  by  dressing,  36  lbs.,  or  16  per  cent 
Dressed  weight  gained  during  experiment. 


43.5  lbs. 

231.0  lbs. 

188.5  lbs. 

195.0  lbs. 

159.0  lbs. 


Cost  of  feed  consumed  during  the  experiment,  — 

899  lbs.  Corn  Meal  at  §22.50  per  ton, 

346  gals.  Buttermilk  at  1.37  cents  per  gallon,  . 


14  49 
4  75 

S9  24 


3.13  lbs.  of  dry  matter  fed  yielded  one  pound  of  live  weight,  and  3.69 
lbs.  of  dry  matter  yielded  one  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.81  cts. 
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[A.] 
Buttermilk  and  Corn  Meal. 

No.  2. 
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1884  and  1885. 

lb.  oz. 

Nov.  5  to  Jan   27, 

1.56.8 

796.0 

137.0 

137.1 

1:3  5 

48.0 

1.56.5 

1    5 

Jan.  27  to  Feb.  3,  . 

28.0 

86.5 

24.-5 

14.9 

1:4. 

156.5 

171.0 

2    1 

Feb.  3  to  Feb.  27,  . 

111.8 

288.0 

97.7 

49.7 

1:44 

171.0 

220.0 

2    1 

Feb.  27  to  March  17,     . 

102.4 

216.0 

89.5 

37.3 

1:4.8 

220.0 

247.0 

1    8 

Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  17,  1885, — 


399  lbs.  of  Corn  Meal,  equal  to  dry  matter, 
1,386  qts.  Buttermilk,  equal  to  dry  matter,    . 

Total  amount  of  dry  matter,  . 


349.    lbs. 
239.    lbs. 


588.    lbs. 


Live  weight  of  animal  at  beginning  of  experiment,      .         •  46.    lbs. 

Live  weight  at  time  of  killing, 247.    lbs. 

Live  weight  gained  during  exi^eriment,        ....        201.    lbs. 

Dressed  weight  at  time  of  killing, 204.    lbs. 

Loss  in  weight  by  dressing 43  lbs.,  or  17.5  per  cent. 

Dressed  weight  gained  during  experiment,  ....        168.    lbs. 


Cost  of  feed  consumed  during  experiment, — 
399  lbs:  Corn  Meal  at  $22..^0  per  ton,    . 
846  gals.  Buttermilk  at  1.37  cents  per  gal.,   . 


14  49 
4  75 

19  24 


2.93  lbs.  of  dry  matter  fed  yielded  one  pound  of  live  weight;  and  3.54 
lbs.  of  dry  matter  yielded  one  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.56  cents. 
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[A.] 

Buttermilk  and  Corn  Meal. 

No.  3. 
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18S4  and  1885. 

lb.  oz. 

Nov.  5  to  Jan.  27, 

156.8 

796.0 

137  0 

137.1 

1 :  3.5 

38. 

150.0 

1    6 

Jan.  27  to  Feb.  3, 

28.0 

86.5 

24  5 

14.9 

1:4. 

150. 

1.53  0 

0    7 

Feb.  3  to  Feb.  27, 

111.8 

288  0 

97.7 

49.7 

1:4,4 

153. 

198.0 

1     14 

Feb.  27  to  March  17,     . 

102.4 

216.0 

89.5 

37.3 

1:4.8 

198. 

218.5 

1    2 

Total  amount  of  feed  con^^umed  from  Nov.  5, 1884,  to  March  17, 1885,  • 


399  lbs.  Corn  Meal,  equal  to  dry  matter, 
1,386  qts.  Buttermilk,  equal  to  dry  matter, 

Total  amount  of  dry  matter,   . 


349.    lbs. 
239.    lbs. 

588.    lbs. 


Live  weight  of  animal  at  beginning  of  experiment,     .         .  38.0  lbs. 

Live  weight  at  time  of  killing, 218.5  lbs. 

Live  weight  gained  during  experiment,        ....        180.5  lbs. 

Dressed  weight  at  time  of  killing, 183.0  lbs. 

Loss  in  weight  by  dressing,    ....  35.5  lbs.,  or  16.13  per  cent. 
Dressed  weight  gained  during  experiment,  .        .        .        151.0  lbs. 


Cost  of  feed  consumed  during  experiment, — 
399  lbs.  of  Corn  Meal  at  $22..50  per  ton, 
346  gals.  Buttermilk  at  1.37  cents  per  gal.,   . 


$4  49 
4  75 

$9  24 


3.25  lbs.  of  dry  matter  fed  yielded  one  pound  of  live  weight,  and  3.9 
lbs.  of  dry  matter  yielded  one  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  one  pound  of  dressed  pork,  6.1  cents. 
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[A.] 
Buttermilk  and  Corn  Meal. 

No.  4. 
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1884  and  1885. 

lb.  oz. 

Nov.    5  to  Jan.  27, 

96 

490 

84.0 

84.5 

1:  3.5 

19.0 

101.0 

1    0 

Jan.  27  to  Feb.  25, 

101 

321 

88.0 

55.3 

1:4 

101.0 

135.5 

1     5 

Feb.  25  to  Mar.  17, 

88 

228 

76.7 

39.3 

1:4.4 

135.5 

161.5 

1     5 

Mar.  17  to  Mar.  26, 

53 

108 

46.2 

18.6 

1 : 4.8 

161.5 

165.0 

0    6 

Total  amount  of  feed  consumed  ffom  Nov.  1, 1884,  to  March  26, 1885, 


338  lbs.  Corn  Meal,  equal  to  dry  matter, 
1,147  qts.  Buttermilk,  equal  to  dry  matter, 

Total  amount  of  dry  matter,   . 


295.0  lbs. 
197.7  lbs. 

492.7  lbs. 


Live  weight  of  animal  at  beginning  of  experiment,     .        .  19  lbs. 

Live  weight  at  time  of  killing, 165  lbs. 

Live  weight  gained  during  experiment,        ....  146  lbs. 

Dressed  weight  at  time  oi  killing, 138  lbs. 

Loss  in  weight  by  dressing,  ....        32  lbs.,  or  19.5  per  cent. 
Dressed  weight  gained  during  experiment,  ....  118  lbs. 


Cost  of  feed  consumed  during  the  experiment, — 
338  lbs.  Corn  Meal  at  $22.50  per  ton, 
287  gals.  Buttermilk  at  1.37  cents  per  gal.,    . 


$3  80 
3  93 

$7  73 


3.37   lbs.  of  dry  matter  fed,  yielded  1  lb.  of  live  weight,  and  4.17  lbs. 
of  dry  matter  yielded  I  lb.  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.65  cents. 
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[A.] 

Buttermilk  and  Corn  Meal. 

No.  5. 
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1884  and  1885. 

lb.  oz. 

Nov.  5  to  Jan.  27, 

96 

490 

84.0 

S4.5 

1:3.5 

19 

102 

1    0 

Jan,  27  to  Feb.  25, 

101 

321 

88.0 

55.3 

1:4. 

102 

148 

1    9 

Feb.  25  to  Mar.  17, 

88 

228 

766 

39.3 

1:4.4 

148 

188 

2    0 

Mar.  17  to  Mar.  28, 

53 

408 

46  2 

18.6 

1 : 4.8 

188 

198 

1    2 

Total  amount  of  feed  consumed  from  Nov.  5,  1884,  to  March  26, 
1886,— 
338  lbs.  Corn  Meal,  equal  to  dry  matter,    ....        295     lbs. 
1,147  qts.  Buttermilk,  equal  to  dry  matter,   ....        197.7  lbs. 


Total  amount  of  dry  matter,   . 


492.7  lbs. 


Live  weight  of  animal  at  beginning  of  experiment,     .        .  19.0  lbs. 

Live  weight  at  time  of  killing, 198.0  lbs. 

Live  weight  gained  during  experiment,        ....        179  0  lbs. 

ni-essed  weight  at  time  of  killing, 161.5  lbs. 

Loss  in  weight  by  dressing,    ....     36.5  lbs.,  or  18.4  per  cent. 
Di'essed  weight  gained  during  experiment, ....        146.0  lbs. 


Cost  of  feed  consumed  during  the  experiment, — 
338  lbs.  Corn  Meal,  at  $22.50  per  ton,    . 
287  gals.  Buttermilk,  at  L37  cents  per  gal.,  . 


$3  80 
3  93 

$7  73 


2.75  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.4  lbs.  of 
dry  matter  yielded  1  lb.  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.29  cents. 
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[A] 
Buttermilk  and  Corn  Meal. 

No.  6. 
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1884    and    188&. 

lb.  oz. 

Nov.  5  to  Jan.  27, 

96 

490 

840 

84.5 

1:3.5 

15.0 

107.5 

1    2 

Jan.  27  to  Feb.  25, 

101 

S21 

88.0 

55  3 

1:4. 

107.5 

155.0 

1  10 

Feb.  2.5  to  Mar.  17, 

88 

228 

76.7 

39.3 

1:4.4 

155.0 

191.0 

1  13 

Mar.  17  to  Mar.  26, 

53 

108 

46.2 

18.6 

1 :  4.8 

191.0 

198.5 

0  13 

Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  26,1885, — 

338  lbs.  Corn  Meal,  equal  to  dry  matter,       ....    295  0  lbs. 
1,147  qts.  Buttermilk,  equal  to  dry  matter,        ....    197.7  lbs. 


Total  amount  of  dry  matter, 


492.7  lbs. 


Live  weight  of  animal  at  beginning  of  experiment. 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment,  . 

Dressed  weight  at  time  of  killing,    . 

Loss  in  weight  by  dressing. 

Dressed  weight  gained  during  experiment, 

Cost  of  feed  consumed  during  experiment, — 
338  lbs.  Corn  Meal,  at  122.50  per  ton, 
287  gals.  Buttermilk,  at  1.37  cents  per  gal.,     . 


.  15.0  lbs. 
.  198.5  lbs. 
.  183  5  lbs. 
.  159.5  lbs. 
39  lbs.,  or  19.6  per  cent. 
.    147.5  lbs. 


$3  80 
3  93 

$7  73 


2.68  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight;  and  3.34  lbs. 
of  dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.24  cents. 
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[B.] 
Skim  Milk  and  Corn  Meal. 

No.  7. 
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1884  and  1885. 

lb.  oz. 

Nov.  5  to  Dec.  9,  . 

24.5 

197 

215 

44.7 

1:2.7 

37 

69 

0  15 

Dec.  9  to  Jan.  27, . 

121.0 

452 

105.4 

102  6 

1:4 

69 

100 

1  14 

Jan.  27  to  Feb.  3,  . 

28.0 

70 

24  5 

15.8 

1 :  3.9 

160 

171 

1    9 

Feb   .3  to  Feb.  7,    . 

19.0 

36 

16  4 

8.1 

1:4  3 

171 

179 

2    0 

Feb.  7  to  Mar.  17, 

196.0 

456* 

171.4 

78.7 

1:47 

179 

254 

2    0 

*  Buttermilk 


Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  17, 1885, — 


338.0  lbs.  Corn  Meal,  equal  to  dry  matter, 
755  qts.  Skim  Milk,  equal  to  dry  matter, 
456  qts.  Buttermilk,  equal  to  dry  matter, 

Total  amount  of  dry  matter,       .... 

Live  weight  of  animal  at  beginning  of  e.Kperiraent, 
Live  weight  at  time  of  killing,  .... 

Live  weight  gained  during  experiment,  . 
Dressed  weight  at  time  of  killing,   .... 


339.2  lbs. 

171.2  lbs. 

78.7  lbs. 


589.1  lbs. 

37.0  lbs. 
254.0  lbs. 
207.0  lbs. 
208.5  lbs. 


Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment. 

Cost  of  feed  during  experiment, — 
388.5  lbs.  Corn  Meal,  at  $22.50  per  ton,   . 
189  gals.  Skim  Milk,  at  1.8  cents  per  gal.,     . 
114  gals.  Buttermilk,  at  1.37  cents  per  gal.,  . 


.  45  5  lbs.,  or  17  8  per  cent. 
.    178.0  lbs. 


$i  37 
3  40 
1  56 

$9  33 


2.71  lbs,  of  dry  matter  fed  yielded  1  lb.  of  live  weight;  and  3.31  lbs. 
of  diy  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  dressed  pork,  5.24  cents. 
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[B.] 
Skim  Milk  and  Corn  Meal. 

No.  8. 
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1884  and  1S85. 

lb.  oz. 

Nov.  5  to  Dec.  9,  . 

24  5 

197.0 

215 

44.7 

1 : 2.7 

41.5 

74.0 

0  15 

Dec.  9  to  Jan.  27,  . 

121.0 

452.0 

105.4 

102.6 

1:4 

74.0 

152.5 

1    9 

.Jan.  27  to  Feb.  3, . 

28.0 

70.0 

24.5 

15.8 

1:3.9 

152.5 

176.0 

3    6 

Feb.  3  to  Feb.  7,    . 

19.0 

J56.0 

16.4 

8.1 

1 : 4.3 

176.0 

178.0 

0    8 

Feb.  7  to  March  17, 

196.0 

456.0* 

171.4 

78.7 

1 : 4.7 

178  0 

243  0 

1  11 

*  Buttermilk. 


Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  17, 1885,- 


388.5  lbs.  Corn  Meal,  equal  to  dry  matter, 
755  qts.  Skim  Milk,  equal  to  dry  matter, 
466     qts.  Buttermilk,  equal  to  dry  matter, 

Total  amount  of  dry  matter. 

Live  weight  of  anim.al  at  beginning  of  experiment, 

Live  weight  at  time  of  killing, . 

Live  weight  gained  during  experiment,  . 

Loss  in  weight  by  dressing, 

Dressed  weight  at  time  of  killing,    . 

Dressed  weight  gained  during  experiment, 


38  lbs., 


339.2  lbs. 

171.2  lbs. 

78.7  lbs. 


.  589.1  lbs. 

.  41.5  lbs. 

.  243  0  lbs. 

.  201.5  lbs. 
or  15.6  per  cent. 

.  205.0  lbs. 

.  170.0  lbs. 


Cost  of  feed  consumed  during  experiment, — 

388.5  lbs.  Corn  Meal,  at  $22  50  per  ton $4  37 

189  gals.  Skim  Milk,  at  1.8  cts.  per  gal., 3  40 

114  gals.  Buttermilk,  at  1.37  cts.  per  gal., 1  56 

$9  33 

2.9  lbs.  of  dry  matter  fed,  yielded  1  lb.  of  live  weight ;  and  3.47  lbs.  of 
dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork.  5.48  cts. 
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[B.] 
Skim  Milk  and  Cokn  Meal. 

No.  9. 
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1 88-1  and  1883. 

Ib.oz. 

Nov.  5  to  Deo.  9,  . 

24.5 

197.0 

21.5 

44,7 

1:2.7 

40.0 

77.0 

1    1 

Dec.  9  to  Jan.  27,  . 

121.0 

452.0 

105.4 

102.6 

1:4 

77.0 

160.5 

1  11 

Jan.  27  to  Feb.  3,  . 

28.0 

70.0 

24.5 

15.8 

1:3.9 

160.5 

171.0 

1    8 

Feb.  3  to  Feb  7,   . 

19.0 

36  0 

16.4 

8.1 

1:4.3 

171.0 

179.5 

2    2 

Feb.  7  to  March  IT, 

196.0 

456.0* 

171.4 

78.7 

1:4.7 

179.5 

249.0 

1  13 

*  Buttermilk. 


Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  17, 1885, 


388.5  lbs.  Corn  Meal,  equal  to  dry  matter, 
755  qts.  Skim  Milk,  equal  to  dry  matter, 
456     qts.  Buttermilk,  equal  to  dry  matter, 

Total  amount  of  dry  matter, 


339.2  lbs. 

171.2  lbs. 

78.7  lbs. 

589.1  lbs. 


Live  weight  of  animal  at  beginning  of  experiment, 

Live  weight  at  time  of  killing,  . 

Live  weight  gained  during  experiment,   . 

Dressed  weight  at  time  of  killing,     . 

Lo.ss  in  weight  by  dressing. 

Dressed  weight  gained  daring  experiment, 


,  40.0  lbs, 
.  249.0  lbs. 
.  209.0  lbs. 
.  209.0  lbs. 
40  lbs.,  or  16  per  cent. 
.    174.6  lbs. 


Cost  of  feed  consumed  during  experiment,  — 
385.5  lbs.  Corn  Meal,  at  $22.50  per  ton,    . 
189     gals.  Skim  Milk,  at  1.8  cts.  per  gal., 
114     gals.  Buttermilk,  at  1.37  cts.  per  gal., 


14 

37 

3 

40 

1 

56 

19  33 


2.81  lbs.  of  dry  matter  fed,  yielded  1  lb.  of  live  weight;  and  3.37  lbs. 
of  dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.35. 
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[B.] 
Skim  Milk  and  Corn  Meal. 

No.  10. 
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1884  and  1885. 

lb.  oz. 

Nov.  5  to  Dec.  9,  . 

13.5 

109 

11.9 

24.7 

1:2.7 

18.5 

48.5 

0  14 

Dec.  9  to  Jan.  15, . 

51.0 

204 

44.5 

46.3 

1:3.1 

48.5 

98  5 

1    6 

Jan.  15  to  Feb.  17, 

88.0 

266 

76.6 

60  3 

1:3.9 

98.5 

152.0 

1  10 

Feb.  17  to  March  25,     . 

209.0 

252 

182.5 

57.2 

1:5. 

152.0 

209.0 

1    9 

Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  25, 1885, — 
361.5  lbs.  Corn  Meal,  equal  to  dry  matter,  ....  315.5  lbs. 
831.0  qts.  Skim  Milk,  equal  to  dry  matter,        ....  188.5   lbs. 


Total  amount  of  dry  matter, 


604.0  lbs. 


Live  weight  of  animal  at  beginning  of  experiment,        .        .     18.5   lbs. 

Live  weight  at  time  of  killing, 209.0  lbs. 

Live  weight  gained  during  experiment, 190.5   lbs. 

Dressed  weight  at  time  of  killing, 168  5   lbs. 

Loss  in  weight  by  dressing,       ....  40.5  lbs.  or  19.4  per  cent. 
Dressed  weight  gained  during  experiment,      ....  154.0   lbs. 


Cost  of  feed  consumed  during  experiment,  — 
361.5  lbs.  Corn  Meal,  at  $22.50  per  ton,    . 
208     gals.  Skim  Milk,  at  1.8  cts.  per  gal., 


$4  07 
3  74 

$7  81 


2.64  lbs.  of  dry  matter  fed  yielded  one  pound  of  live  weight;  and  3.27 
lbs.  of  dry  matter  yielded  one  pound  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5  07  cts. 
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[B.] 

Skim  Milk  and  Corn  Meal. 

No.  11. 
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I $84  and  1883. 

lb.  oz. 

Nov.  5  to  Dec.  9,  . 

13.5 

109 

11.9 

24.7 

1:2.7 

17.0 

45.5 

0  13 

Dec.  9  to  Jan.  15, . 

51.0 

204 

44.5 

46.3 

1:3.1 

45.5 

89.5 

1    3 

Jan.  15  to  Feb.  17, 

88.0 

266 

76.6 

60.3 

1:3.9 

89.5 

138.0 

1    7 

Feb.  17  to  March  25,     . 

209.0 

2:.2 

182.5 

27.2 

1:5 

138.0 

191.0 

1     8 

Total  amouct  of  feed  consumed  from  Nov.  5, 1884,  to  March  25, 1885, — 

361.5  lbs.  Corn  Meal,  equal  to  dry  matter,        ....  315.5   lbs. 
831     qts.  Skim  Milk,  equal  to  dry  matter,        .         .        .        .188.5   lbs. 

Total  amount  of  dry  matter,      .... 


Live  weight  of  animal  at  beginning  of  experiment, 
Live  weight  at  time  of  killing,  .         .         .         . 

Live  weight  gained  during  experiment,  . 
Dressed  weight  at  time  of  killing,    .... 
Loss  in  weight  by  dressing,      .... 
Dressed  weight  gained  during  experiment, 

Cost  of  feed  consumed  during  experiment,  — 
361.5  lbs.  Corn  Meal,  at  $22.50  per  ton,    . 
208     gals.  Skim  Milk,  at  1.8  cts.  per  gallon,    . 


.  604.0  lbs. 

.  17.0  lbs. 

.  191.0  lbs. 

.  174.0  lbs. 

.   ■  .    .  158.5  lbs. 
32.5  lbs.,  or  17  per  cent. 

.  144.5  lbs. 


$4  07 
3  74 

$7  81 


2.89  lbs.  of  dry  matter  fed  yielded  one  pound  of  live  weight ;  and  3.48 
lbs.  of  dry   matter  yielded  one  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.4  cents. 
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[B.] 
Skim  Milk  and  Corn  Meal. 

No.  12. 
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1884  and  1885. 

lb.  oz. 

Nov.  5  to  Dec.  9,  . 

13.5 

109 

11.9 

24.7 

1:2.7 

18.0 

48  0 

0  14 

Dec.  9  to  Jan.  15, . 

51.0 

204 

44.5 

46.3 

1:3.1 

48.0 

97.5 

1    5 

Jan.  15  to  Feb.  17, 

88  0 

266 

76.6 

60.3 

1:3.9 

97.5 

147.5 

1    8 

Feb.  17  to  Mar.  25, 

209.0 

252 

182.5 

57.2 

1:5. 

147.5 

216.0 

1  14 

Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  25, 1885, — 

361.5  lbs.  Corn  Meal,  equal  to  dry  matter,       ....    315.5  lbs. 

831  qts.  Skim  Milk,  equal  to  dry  matter,        ....    188.5  lbs. 

Total  amount  of  dry  matter,      .... 


Live  vi^eight  of  animal  at  beginning  of  experiment, 

Live  weight  at  time  of  killing,  .... 

Live  weight  gained  during  experiment,  . 

Dressed  weight  at  time  of  killing,    .... 

Loss  in  weight  by  dressing,      .        .        .         ,43  lbs.,  or  19. 

Dressed  weight  gained  during  experiment,     ... 

Cost  of  feed  consumed  during  experiment,  — 

361.5  lbs.  Corn  Meal,  at  $22.50  per  ton, 

208  gals.  Skim  Milk,  at  1.8  cents, 


504.0  lbs. 

18  lbs. 
216  lbs- 
198  lbs. 
173  lbs- 
I  per  cent. 
169.5  lbs. 


$4  07 
3  74 

$7  81 


2.55  lbs  of  dry  matter  fed  yielded  1  lb.  of  live  weight ;  and  2.97  lbs. 
of  dry  matter  yielded  1  lb.  of  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.61  cents. 
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Summary  of  Results  of  Experiments. 
A.  —  Pigs  Fed  with  Buttermilk  and  Corji  Ileal. 


Corn  Meal  (in 
pounds). 

Buttermilk 
(in  gallons). 

Live  Weight 
gained  during 
Experiment. 

Dressed  Wt. 
gained  during 
Experiment. 

Cost  per  lb.  of 

Dressed  Tork 

(cents). 

I.,  . 

399. 

346. 

188.0 

159.0 

5.81 

II., . 

399. 

346. 

201.0 

168.0 

5.56 

III., 

399. 

346. 

180.5 

151.0 

6.10 

IV., 

338. 

287. 

146.0 

118.0 

6.55 

v., . 

338. 

287. 

179.0 

146.0 

5.29 

VI., 

338. 

287. 

183.5 

147.5 

5  24 

2,211. 

1,899. 

1,078.5 

889.5 

B.  —  Pigs  Fed  with  Skim  Milk  and  Corn  Meal. 


Corn  Meal  (In 
pounds). 

Skim  Milk  (in 
gallons). 

Live  Weight 
gained  during 
E.xperiment. 

Dressed  Wt. 
gained  during 
Experiment. 

Cost  per  lb.  of 

Dressed  Pork 

(cents). 

VII.,        . 

388.5 

303. 

217.0 

178  0 

5.24 

VIII.,      . 

388.5 

303. 

201.5 

170.0 

5.48 

JX.,         .        . 

388.5 

303. 

209.0 

174.5 

5.35 

x, .       .       . 

361.5 

208. 

190.5 

154.0 

5.07 

XL, 

361.5 

208. 

174.0 

144.5 

5.40 

XII.,       .        . 

361.5 

208. 

198.0 

169  5 

4.61 

2,250. 

1,533. 

1,190.0 

990.5 

Total  Cost  of  Feed  Consumed  durii.g  the  Experiment. 

2,211  lbs.  Cora  Meal, f  24  98 

1,899  gals.  Buttermilk, 26  02 


2,250  lbs.  Cora  Meal,  . 
1,533  gals.  Skim  Milk, 


$51  00 

$25  42 
27  60 


$53  02 
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Cost  of  Feed  per  Poujid  of  Dressed  Pork. 

A.  Buttermilk  and  Meal, 5.73  cents. 

B.  Skim  Milk  and  Meal, 5.35  cents. 

The  pound  of  dressed  pork  sold  at  6|  cents. 

The  buttermilk  contained  8  per  cent,  of  solids  ;  one  quart 
of  it  weighed  34.5  ounces,  and  contained  2.76  ounces  of  dry 
matter;  one  gallon  contained  11.04  ounces  of  solids.  The 
skim  milk  contained  10.22  per  cent,  of  solids  ;  one  quart  of 
it  weighed  35.5  ounces,  and  contained  3.63  ounces  of  solids  ; 
one  gallon  contained  14.52  ounces  of  dry  organic  matter. 

Average  of  Analyses  of  Buttermilk  from  Nov  6, 1884,  to  Feb.  5, 1885. 

[From  Amherst  Creamery.] 

Water, 92.00  per  cent. 

Total  solids, 8.00 

100.00  percent. 
Analysis  of  Solids : 

Fat, 0.20  per  cent. 

Protein  (nitrogenous  matter), 2.65        " 

Ash, 0.60 

Non-nitrogenous  extract  matter,     .        .        .        ...      4.55        " 

8.00  per  cent. 
Nutritive  Ratio,  1 :  1 .9. 

Average  of  Analyses  of  Skim  Milk  from  Nov.  6, 1884,  to  Feb.  5, 1885. 

[From  the  Experiment  Station  Farm.] 

Water, 89.78  per  cent. 

Total  solids, 10.22 

100.00  percent. 
Analysis  of  Solids : 

Fat, 0.33  per  cent 

Protein  (nitrogenous  matter), 3.53        " 

Ash, 0.80 

Non-nitrogenous  extract  matter, 5.55        " 

10.22  per  cent. 
Nutritive  Ratio,  1 :  1.8. 
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The  subsequent  analysis  represents  the  average  of  the 
composition  of  the  corn  meal  fed  during  the  previously- 
described  feeding  experiments  with  pigs. 


Corn  Meal. 


a 

o 
O 

tc  a 
5  .2 

i  i. 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

-M    O 

bo   O 

5°  » 

6 

3 

Moisture  at  100°  C, 

Dry  Matter,     .... 

12.62 

87.38 

100.00 

1.56 
2.66 
4  27 

11.43 

80.08 

100.00 

252.40 
1,747.60 

2,000.00 

31.20 
53.20 
85.40 

228.60 

1,60160 

2,000.00 

18.09 
64.90 

194.31 

1,505.50 

1,782.00 

- 

Ajialy.Hs  of  Dry  3f  liter. 
Crude  Ash,      .... 
"       Cellulose, 
«       Fat,       .... 
"      Protein     (Nitrogenous 
Matter),    . 
Non-nitroo;enous     Extract 
Matter, 

1 

34 
76 

85 

94 

CO 
i-H 

) 
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FIELD  EXPEEIMENTS. 


C.  A.  GOESSMANN. 


I. 

Fodder  Corn  raised  upon  underdrained  and  exhausted 
Lands,  partly  Fertilized  with  Single  Articles  of 
Plant  Food,  partly  without  the  use  of  any  Manu- 
RiAL  Matter. 

[See  Sketch  A.] 

The  land  turned  to  account  for  the  experiment  extended 
over  an  area  of  one  and  one-tenth  acres,  which  was  subdi- 
vided into  eleven  plats  of  an  equal  size,  one-tenth  of  an 
acre  each.  It  had  served,  for  several  years  previous  to  the 
establishment  of  the  Experiment  Station  in  1882,  as  a 
meadow  for  the  production  of  hay.  During  the  spring  of 
1883  it  was  underdrained,  and  subsequently  planted  with  corn 
(Longfellow  variety),  for  fodder  corn,  without  the  use  of 
any  fertilizer.  .  The  same  course  of  planting  and  cultivation 
was  carried  out  during;  1884,  chang-ino;  from  the  Lono:fellow 
to  the  Clark  variety  of  corn,  for  the  purpose  of  exhausting 
the  soil,  as  far  as  practicable,  for  the  successful  cultivation  of 
corn. 

The  entire  area  (A)  was  separated  by  tile  drain  from  the 
surrounding  lands  ;  each  plat  had,  through  its  whole  length 
(from  west  to  east),  in  the  centre,  a  separate  tile  drain,  ter- 
minating on  the  east  end,  and  communicating  here,  by  means 
of  a  well,  with  a  lower  main  drain,  to  permit,  whenever 
desirable,  a  separate  collection  of  samples  of  drainage  waters 
from  each  individual  plat  for  a  subsequent  chemical  exam- 
ination. This  system  of  underdraining  was  to  serve,  in  the 
progress  of  our  work,  for  an  inquiry  into  the  retentive  quality 
of  our  soil  with  reference  to  various  articles  of  plant  food. 

As  the  corn  crop  raised  in  1884  upon  these  eleven  plats  of 
unmanured  lands  had  left  no  doubt  about  their  exhausted 
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condition,  as  far  as  the  farther  cultivation  of  corn  was  con- 
cerned (see  Second  Ann.  Rep.  of  Experiment  Station,  p. 
84) ,  it  seemed  advisable  to  begin  the  inquiry  into  the  chem- 
ical and  physical  condition  of  the  soil,  as  far  as  its  relation  to 
the  production  of  the  corn  crop  is  concerned,  as  well  as  into 
its  particular  power  to  retain,  in  a  higher  or  lower  degree, 
various  articles  of  plant  food,  i.  e.,  its  qualification  to  pre- 
vent their  passage  into  the  drainage  water. 

With  these  ends  in  view,  the  following  course  was  decided 
upon,  and  has  been  carried  out  during  the  past  season 
(1885)  : 

The  entire  field  (A)  here  under  discussion  was  prepared 
May  12th  in  a  similar  manner  for  the  planting  of  corn,  as  in 
preceding  years. 


Plat  No.  0, 
Plat  No.  1, 
Plat  No.  2, 
Plat  No.  3, 
Plat  No.  4, 
Plat  No.  5, 
Plat  No.  6, 
Plat  No.  7, 
'Plat  No.  8, 
Plat  No.  9, 

Plat  No.  10, 


{ 


Received  no  manurial  substance. 

Twenty-five  pounds  of  sodium  nitrate 
(  :=:  to  4  lbs.  of  nitrogen). 

Nothing. 

Thirty  pounds  of  dried  blood  ( rr  to 
nitrogen,  4  lbs.). 

Nothing. 

Twenty-five  pounds  of  ammonium  sul- 
phate (  =  to  4  lbs.  of  nitrogen) . 

Nothing. 

Fifty  pounds  of  dissolved  bone-black  (  =: 
8.5  lbs.  available  (phosphoric  acid). 

Nothing. 

Twenty-five  lbs.  of  muriate  of  potash  (1= 
to  from  12  to  13  lbs.  potassium  chloi'ide). 

48J  pounds  potassa-magnesia  sulphate 
(  =  to  12-13  lbs.  potassium  oxide). 


The  corn  was  planted  May  16th,  in  furrows  three  feet  and 
three  inches  apart,  over  the  entire  area,  with  the  exception 
of  Plat  No.  6,  which  was  left  unseeded,  to  study  the  influence 
of  the  atmospheric  agencies  on  the  soil  under  cultivation 
without  the  assistance  of  growing  plants.  From  six  to  eight 
kernels  of  one  and  the  same  lot  (Clark  variety)  were 
dropped  in  one  place,  and  at  a  distance  of  from  twelve  to 
fourteen  inches  from  each  other  along  each  furrow.  The 
young  plants  were  thinned  out  subsequently,  wherever  ad- 
visable, and  the  entire  field   kept  clean  from  weeds  by  a 
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timely  use  of  the  cultivator.  Plat  No.  6,  being  left  un- 
seeded, was  kept  clean  from  any  kind  of  growth  by  the 
same  means. 

The  seed  corn  proved  satisfactory.  The  young  corn  ap- 
peared in  all  parts  of  the  field  at  the  same  time,  yet  began 
soon  to  vary  in  height  and  color  on  different  plats.  The 
plants  on  Phit  No.  1  w^ere,  July  11th,  twelve  inches  high  and 
of  a  fair  color;  only  eight  inches  high  and  of  a  pale,  sickly 
color  on  Phits  Nos.  2,  3,  4  and  5  ;  from  eight  to  twelve 
inches  high  and  pale  looking  on  Plats  Nos.  7  and  8  ;  whilst  on 
Plats  Nos.  9  and  10  they  were  twelve  inches  high,  of  a  good 
color,  and  strong  and  vigorous  in  general  appearance. 

On  July  24th  the  plants  on  Plat  No.  1  were  fairly  even 
and  two  and  one-half  feet  tall ;  on  Plat  No.  2  only  from  one 
to  two  feet  high ;  on  Nos.  3  and  4  simihir  to  those  on  Plat 
No.  2  ;  on  Plat  No.  5  somewhat  larger  and  of  better  color 
than  on  Nos.  3  and  4  ;  on  Plats  No.  7  and  8  uneven  and  of 
a  yellow  color ;  and  on  Plats  No.  9  and  10  alike  of  good 
color,  forming  a  striking  contrast  to  those  on  the  other  plats. 

On  August  5th  the  plants  on  Plats  No.  1,  2,  3,  4  and  5 
appeared  all  alike,  dw^arfed,  from  tw^o  to  three  feet  high, 
with  shrivelled  leaves,  abortive  tassels,  and  but  few  ears  ;  on 
Plats  No.  7  and  8  a  similar  condition  was  noticed,  with  a 
few  tassels,  but  no  silk.  The  plants  on  Plats  No.  9  and  10 
Avere  well  tasselled  and  silked,  quite  tall  and  vigorous,  and 
second  only  in  appearance  to  corn  of  the  same  variety  on 
well  manured  fields.  On  September  3d  no  material  differ- 
ence could  be  noticed  between  the  grow^th  of  Plats  No.  0,  1, 
2,  3,  4,  5,  7  and  8.  The  plants  were  Avithered  from  a  yel- 
lowish to  a  brown  color,  with  but  a  few  and  small  ears,  con- 
taining Avatery  kernels.  The  corn  on  Plats  No.  9  and  10 
Avas  still  green  and  of  a  luxuriant  character,  the  foliage 
beginning  to  change  color,  whilst  the  complete  ears  Avere 
filled  Avith  kernels  in  the  milk. 

The  growth  on  the  entire  field  Avas  cut  September  5th,  and 
the  product  of  each  plat  stacked  by  itself  in  the  field  for 
drving  ;  it  Avas  housed  October  10th. 
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Amount  of  Dry  Corn 

PLAT. 

i'odder  Obtained 
(pounds). 

Fertilizer  Ajiplied. 

No.     1,          .           .           . 

480  lbs. 

Nitrate  of  soda. 

2,         .         .         . 

•      310  lbs. 

Nothino;. 

3,        .         .        . 

SoO  lbs. 

Dried  blood. 

4,         .         .         . 

800  lbs. 

Nothino^. 

5,         .         . 

360  lbs. 

Sulphate  of  arumonia. 

7,         .         .         . 

280  lbs. 

Dissolved  bone-bhick. 

8,        .        .        . 

250  lbs. 

Nothing. 

9,         .         .         . 

945  lbs. 

]\Iuriate  of  potash. 

10,        .        .        . 

845  lbs. 

Fotassa-magnesia  sulphate. 

Comparing  these  results  with  those  obtained  in  the  previous 
year  (5,040  lbs.),  where  the  produce  of  the  various  plats  was 
practically  of  a  correspouding  weight,  —  458  lbs.  each, — 
we  notice  that  the  application  of  potash  compounds  alone, 
muriate  of  potash  leading  (see  Plats  No.  9  and  10),  has  had 
a  marked  effect  on  the  quantity  and  the  quality  of  the  corn 
fodder  raised,  increasing  the  last  annual  yield  not  less  than 
one  hundred  per  cent,  above  that  of  the  preceding  year 
(1884). 

The  amount  of  corn  fodder  raised  on  Plat  No.  1,  which 
received  nitrate  of  soda,  exceeded  but  slightly  (22  lbs.)  that 
of  the  previous  season  ;  whilst  the  application  of  blood,  am- 
monium sulphate  and  phosphoric  acid  has  not  prevented  a 
'considerable  falling  off.  The  yield  of  corn  fodder  of  fertil- 
ized and  unfertilized  plats  was  practically  the  same  in  most 
instances. 

In  sight  of  these  facts  it  seems  justifiable  to  conclude  that 
a  deficiency  of  the  soil  in  available  potassa  controlled  more 
than  that  of  any  other  essential  article  of  plant  food  the  final 
yield  of  the  crop.  The  experiment  furnishes  a  good  illustra- 
tion of  a  one-sided  exhaustion.  Grass  and  fodder  corn  act 
in  a  similar  direction  on  the  mineral  soil  resources  of  plant 
food,  —  one  part  of  phosphoric  acid  to  four  parts  of  potassa. 
In  case  circumstances  necessitate  a  direct  succession  of  these 
two  crops  it  is  well  to  remember  that  fact,  and  to  provide 
against  a  failure  by  applying  to  the  soil  liberally,  in  particu- 
lar, potash  compounds  in  some  form  or  other.  Muriate  of 
potash  seems  to  deserve  recommendation.  The  observation 
will  be  continued  during  the  coming  season. 
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Analyses  of  an  Average  Sample  of  Fodder  Corn  collected  from  Three 
Unfertilized  Flats — Nos.  2,  4  and  8. 

Moisture  at  100°  C, 78.50  per  cent. 

Dry  Matter,      . .21.-50 

100.00  per  cent. 
Analysis  of  Dry  Matter : 

Crude  Ash, 3.91  per  cent. 

"      Cellulose, 25.74 

"      Fat 2.92  " 

"      Protein  (Nitrogenous  Matter),      ....  13.75  " 

Non-nitrogenous  Extract  Matter, 53.68  " 

100.00  per  cent. 


Analyses  of  Fodder  Corn  from  Underdrained   Plats,  with  reference  to 
Nitrogen  and  Mineral  Constituents  (Corn  and  Orain). 

[Collected  when  harvested.] 

1.    Mixed  Sample  from  Three  Unfertilized  Plats  —  Nos.  2,  4  and  8. 


Relative  Percentage  of  Sol- 

Analysis of  Dry  Matter. 

uble  Matter  in  Ash. 

Nitrogen,         .... 

1  96     per  cent. 

_            _ 

Crude  ash. 

3.49 

_            _            _ 

Potassium  oxide. 

0.507 

22.047  percent. 

Sodium  oxide, 

0.208 

9.055 

Magnesium  oxide. 

0.544 

23.662 

Calcium  oxide, 

0.4.55 

19  764 

Phosphoric  acid. 

0.526 

22.9.53 

Ferric  oxide,    . 

0.058 

2.519 

Insoluble  and  silicious  matter, 

1.123 

_         _          — 

Samxile  from  Plat  Fertilized  with  Muriate  of  Potash  —  No.  9. 

[Collected  when  harvested.] 


Relative  Percentage  of  Sol- 

Analysis of  Dry  Matter. 

uble  Matter  in  Ash. 

Nitrogen,          .... 

1.77     percent. 

_ 

Crude  ash. 

6.26 

_            _            _ 

Potassium  oxide, 

1.259 

43.154  per  cent. 

Sodium  oxide, . 

0.1,57 

6.436 

Magnesium  oxide. 

0.488 

16.711 

Calcium  oxide, 

0.545 

18.658 

Phosphoric  acid, 

0.397 

13.625 

Feri'ic  oxide,    . 

0.071 

2.416 

Insoluble  and  silicious  matter. 

1.614 

_         _         -. 
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3.     Sample  from  Plat  Fertilized  with  Dissolved  Bone-black  —  No.  7. 

[Collected  when  harvested.] 


Relative  Percentage  of  Sol- 

Analysis of  Dry  Matter. 

uble  Matter  In  Ash. 

Nitrogen,          .... 

1.99  per  cent. 

_ 

Ci'ude  ash, 

4.92 

_            _            _ 

rotassiuni  oxide, 

.47 

16  876  per  cent. 

Sodium  oxide,  . 

.07 

2.390 

Magnesium  oxide, 

.77 

27.488 

Calcium  oxide, 

.78 

27.760 

Phosphoric  acid, 

.63 

22.319 

Ferric  oxide,    . 

.09 

3.158 

Insoluble  and  silieious  matter, 

1.99 

_         _         _ 

4.     Sample  from  Plat  Fertilized  with  Sulphate  of  Ammonia  —  No.  5. 

[Collected  when  harvested.] 


Analysis  of  Dry  Matter, 


Nitrogen, 

Crude  ash. 

Potassium  oxide. 

Sodium  oxide, . 

Magnesium  oxide, 

Calcium  oxide. 

Phosphoric  acid. 

Ferric  oxide,    . 

Insoluble  and  silieious  matter, 


Relative  Percentage  of  Sol- 
uble Matter  in  Ash. 


19.664  per  cent. 

2.276 
30.792 
22.588 
22.659 

2.024 
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II. 

Influence  of  Fertilizers  on  the  Quantity  and  Qual- 
ity OF  some  prominent  Fodder  Crops. 

[See  Sketch  B.] 

The  earlier  history  of  the  field  (B)  which  has  been  re- 
served for  these  experiments,  as  well  as  a  description  of  the 
general  plan  adopted  regarding  the  latter,  was  outlined  in 
the  Second  Annual  Report,  pages  85  and  8Q. 

The  entire  field  was  ploughed  and  harrowed  May  12,  and 
subsequently  subdivided,  in  the  same  manner  as  in  the  pre- 
ceding years,  into  eleven  plats  of  corresponding  size,  — 
one-tenth  of  an  acre  each.  Plats  No.  11,  13,  15,  17,  li> 
and  21  each  received,  as  in  the  j^revious  year,  a  mixture  of 
sixty  pounds  of  steamed  ground  bones  and  of  twenty  pounds 
of  muriate  of  potash;  whilst  Plats  No.  12,  14,  1(3,  18  and  20 
received  no  manurial  matter  as  fertilizer.  The  latter  had 
not  been  fertilized  for  two  preceding  years.  The  fertilizer, 
applied  broadcast  to  each  alternate  plat,  as  above  stated,  was 
slightly  harrowed  under  before  seeding. 

Indian  Corn.  — The  observations  concerning  the  develop- 
ment of  the  Indian  corn,  and  its  general  character  at  various 
stages  of  growth,  have  been  continued  in  this  connection 
foi"  the  purpose  of  furnishing  a  more  reliable  basis  for  the 
decision  of  the  question,  —  At  what  period  of  its  growth  is  it 
best  to  harvest  the  crop  for  either  dry  corn  fodder  or  corn 
ensilage,  considering  in  both  cases  the  quality  and  quantity 
of  the  crop  secured  ? 

Plats  No.  17,  18,  19,  20  and  21  served  again,  as  in  pre- 
vious years,  for  the  cultivation  of  corn.  "Hampden  Pro- 
lific" corn  was  planted  in  rows,  May  16,  in  a  similar  way 
as  described  in  connection  with  the  corn  experiment  upon 
underdrained  plats  (field  A)  ;  i.  e.,  in  rows  three  feet  and 
three  inches  from  each  other,  with  from  six  to  eight  kernels 
in  spots  frpm  twelve  to  fourteen  inches  apart,  to  allow  a 
vigorous  growth  and  a  thorough,  clean  cultivation.  The 
crop  raised  upon  the  fertilized  Plats  No.  17,  19  and  21  was 
to  serve  in  part  for  ensilage ;  that  obtained  from  the  unfer- 
tilized Plats  No.  18  and   20  was  to  be  sold  as  dry  fodder 
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corn ;  both  crops  were  to  be  cut  at  the  same  time  to  com- 
pare results. 

The  seed  corn  planted  proved  a  failure  ;  but  a  few  plants 
made  in  due  time  their  appearance.  An  examination  of 
the  o-round  showed  that  mas^srots  were  feasting:  on  the  ker- 
nels.  The  rows  were  for  this  reason  re-furrowed  and  re- 
planted with  "Clark"  corn, — a  variety  which  had  been 
raised  upon  the  same  plats  during  the  preceding  year. 

The  young  plants  appeared  on  all  the  plats  at  about  the 
same  time  ;  they  differed,  however,  already,  to  a  consider- 
able degree,  in  size  and  general  appearance,  by  the  11th  oi 
July.  Those  growing  on  fertilized  plats  were  from  18  to 
20  inches  high,  and  of  a  vigorous  appearance;  whilst  those 
upon  unfertilized  plats  varied  in  height  from  8  to  12  inches, 
and  began  to  look  pale.  July  24,  the  former  were  from  3  to 
4  feet  high,  and  the  latter  from  2  to  3  feet.  August  5,  the 
former  tasselled  and  began  to  form  ears  ;  the  latter  looked 
much  inferior,  and  formed  much  smaller  tassels.  Septem- 
ber 3,  the  plants  upon  the  unfertilized  plats  looked  withered, 
and  had  but  a  few  small  ears ;  the  remainder  of  the  corn, 
with  kernels  still  soft  and  in  part  beginning  to  glaze,  was 
every  way  very  satisfactory. 

The  entire  crop  upon  all  plats  was  cut  Sept.  4,  1885.  The 
dry  corn  fodder  secured  from  the  fertilized  plats  averaged 
5^  tons  per  acre ;  and  that  from  the  unfertilized  plats  in  this 
connection  obtained  3^^  tons  for  the  same  area. 

The  subsequent  analytical  statement  shows  quite  strikingly 
the  changes  which  take  place  in  growing  corn.  The  ma- 
terial prepared  for  the  analyses  was  taken  from  average 
specimens  of  the  entire  plant  at  the  time  of  collection. 


Determination  of  Solids  in  Fodder  Corn  collected  at  different  Stages 

of  Growth. 


July  22. 

July  29. 

Aug.  5. 

Aug.  13. 

Aug.  27. 

Sept.  3. 

Moisture,  . 
Solids, 

88.61 

11.39 

85.76 
14.24 

84.64 
15.36 

82.08 
17.92 

81.15 

18.85 

76.81 
23.19 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 
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Composilion  of  Dry  Matter  in  (he  abjve  Samples  of  Fodder  Corn. 


July  22. 

July  29. 

Aug.  5. 

Aug.  13. 

Aug.  27. 

Sept.  3. 

Crude  Ash,  . 

8  54 

8.00 

5.95 

5.69 

4.70 

4.22 

"      Cellulose, 

26.01 

27.29 

26.40 

24.11 

24.30 

20.93 

"      Fat,  . 

3.24 

2.65 

2.26 

2.13 

1.81 

2.63 

"     Protein  (Nitrog- 
enous Matter) , 

17.19 

14.42 

11.86 

11.23 

8.87 

9.17 

Xon-nitrogenous    Ex- 
tract Matter,  . 

45.02 

47.64 

53.53 

56.84 

60.32 

63.05 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Taking  for  granted  that  the  digestibility  of  a  fodder  corn 
at  the  time  when  the  seeds  are  still  soft  and  just  beginning 
to  glaze,  has  been  but  little  impaired  as  compared  with  that 
just  sending  out  tassels,  we  find  it  but  good  economy  to  de- 
fer the  cutting  of  the  fodder  corn  to  the  first  mentioned 
stage  of  growth.  One  ton  of  green  fodder  corn  in  tassel 
contained  in  our  case  307.2  pounds  of  dry  vegetable  matter; 
whilst  in  the  case  of  the  seed  just  beginning  to  glaze,  463.8 
pounds  of  dry  vegetable  matter  are  found  in  one  ton,  — a 
difference  of  156.6  pounds  in  favor  of  the  more  matured 
state  of  the  growth. 

Pearl  Millet  {Penicillaria  spicata.)  —  The  Plats  No.  13 
and  14  were  seeded  down.  May  16,  in  drills  three  feet  and 
three  inches  apart.  Plat  No.  13  was  fertilized  previously 
with  sixty  pounds  of  steamed  ground  bones  and  twenty 
pounds  of  muriate  of  potash.  Plat  No.  14  was,  as  in  the 
preceding  years,  left  without  the  addition  of  any  manurial 
matter.     The  seed  germinated  in  seven  daj'^s. 

The  growth  on  the  fertilized  Plat  No.  13  soon  took  the 
lead  in  size  and  general  appearance,  and  maintained  that  su- 
periority until  September  10,  when  the  crop  produced  on 
both  plats  was  cut  for  drying.  The  plants  upon  the  fertilized 
soil  were  foliaceous  and  from  six  to  seven  feet  high.  They 
showed  no  sign  of  heads  in  blossom  when  cut ;  whilst  those 
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grown  upon  the  unfertilized  Plat  No.  14  were  of  an  un- 
even height,  had  a  somewhat  yellowish  tint  of  the  foliage, 
and  showed,  by  the  frequent  appearance  of  heads  in  blos- 
som, a  premature  termination  of  growth. 

The  foliaceous  character  of  this  plant  attracted  our  atten- 
tion as  deserving  a  trial  in  our  climate.  The  plant  is  de- 
scribed, by  Mr.  H.  W,  Ravenel,  in  the  annual  report  of  the 
South  Carolina  Department  of  Agriculture  for  1885,  as  a 
native,  or  naturalized  annual,  summer-growing  grass  of  that 
State,  needing  cultivation  for  its  best  success.  "  The  num- 
ber of  names  (Egyptian,  or  Cat  Tail,  or  Candle,  or  Pearl 
Millet)  by  which  this  old  favorite  is  known,  proves  its  popu- 
larity. '  A  tall,  erect,  thick-stemmed  grass.  It  grows  to 
the  height  of  six  feet  or  more,  and  the  stalk  is  terminated 
by  a  compact,  dense,  cylindrical  spike  resembling  a  com- 
mon cat  tail,  frequently  a  foot  or  more  in  length,  and  an 
inch  thick,  which  is  studded  Avith  the  small  obovate  sessile 
grains,  surrounded  at  the  base  by  an  abundance  of  short, 
coarse  hairs  or  bristles.'  On  rich  lands  it  yields  enormously. 
It  repays  more  than  most  plants  for  high  manuring  and 
good  treatment.  The  growth  is  rapid,  and  frequent  cuttings 
may  be  made  in  the  course  of  the  season,  if  always  done 
bffbre  the  jointed  stalk  begins  to  run  upward  to  form  seeds. 
It  is  not  well  suited  for  hay,  as  the  thick,  succulent  stalk  is 
difficult  to  cure  properly." 

Our  experience  confirms  these  statements.  The  fertilized 
Plat  No.  13  produced  1,870  lbs.  of  dried  millet,  or  18,700 
lbs.  (91  tons)  per  acre;  and  the  unfertilized  Plat  No.  14 
(for three  succeeding  years  without  manure)  produced  1,050 
lbs.  of  the  air-dried  crop,  or  10,500  lbs.  (5|  tons)  for  a  cor- 
responding area. 

The  subsequent  analyses  show  the  composition  of  the  pro- 
ducts of  both  Plats  Nos.  13  and  14  in  an  advanced  state 
of  growth  ;  too  far  advanced  to  be  relished  by  our  cows  as 
dry  fodder,  yet  well  fitted  for  an  acceptable  ensilaged 
fodder. 
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Analyses  of  Pearl  Millet. 
[Collected  Sept.  10,  1885.] 


ft    . 

in 

c 

Moisture  at  lOO""  C .        .        . 

Drj  Matter, .        .                                          .                . 

76.37 
23.63 

100.00 

77.21 

22.91 

100.00 

PEARL  MILLET. 

[From  Fertilized  Plat  of  the  Experiment  Station.    Collected  Sept  10,  1885.] 
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Constituents  (in 
lbs.)  in  a  ton 
of  2,000  lbs. 

Pounds    digesti- 
ble in  a  ton  of 
2,000  lbs. 

5  °i 

S  So 

Oh 

6 

'a 
>5 

Moisture  at  100°  C, 

Dry  Matter,    .... 

7.80 
92.20 

156.00 

1,844.00 

12.35 

94.56 

645  58 

- 

^ 

Analysis  of  Dry  Matter. 
Crude  Ash,      .... 

"      Cellulose, 

"      Fat,       .... 

"     Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,         .... 

100.00 

6.68 

34.31 

1.47 

7.88 

49.66 

•2,000.00 

133.60 

686.20 

29.40 

157.60 

993.20 

42 

60 
65 

2 

''r: 

lOO.OO 

2,000.00 

752.49 

- 

J 
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PEARL   MILLET. 

[From  Unfertilized  Plat  of  Experiment  Station.    Collected  Sept.  10,  1885] 
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Moisture  at  100°  C, 

8.10 

162.00 
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Dry  Matter,     .... 

9190 

1,838.00 
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100.00 

2,000.00 

_ 

_ 

Analysis  of  Dry  Matter. 
Crude  Ash 

7.08 

141.60 

"      Cellulose,     . 

34.30 

686.00 

- 

- 

T-t 

"      Fat,       .... 

.89 

17.80 

7.18 

42 

"      Protein     (Nitrogenous 

Matter),    . 

8.11 

162.20 

97.32 

60 

Non-nitrogenous    Extract 

Matter,         .... 

49.62 

992.40 

645.06 

65 

100.00 

2,000  00 

749.86 

- 

J 

The  cultivation  of  the  pearl  millet  will  be  eootinued  dur- 
ing the  coming  summer  season,  to  test  its  economical  value 
as  a  green  fodder  at  an  earlier  stage  of  growth. 

Grasses.  —  The  character  of  the  growth  which  had  grad- 
ually sprung  up  in  four  Plats  No.  11,  12,  15  and  16,  set 
apart  for  the  production  of  four  single  varieties  of  grasses 
(see  Second  Report,  pp.  84  and  85),  —  orchard,  meadow 
fescus,  timothy  and  red-top,  —  rendered  a  change  of  cultiva- 
tion desirable.  These  grasses  had  been  seeded  down  broad- 
cast,  each  separate  from  the  other,  in  May,  1884,  for  the 
purpose  of  studying  their  respective  fodder  value,  etc.  A 
great  variety  of  grasses,  and  of  other  species  of  plants,  had 
gradually  made  their  appearance,  which  rendered  a  separa- 
tion in  the  course  of  time  impracticable.  The  unfertilized 
Plats  No.  12  and  16  were  in  a  worse  condition  than  the 
fertilized  Plats  No.  11  and  15.  As  drill  culture  promised 
better  results,  it  was  decided  to  turn  the  sod  soon  after  the 
first  hay  crop  was  removed,  and  to  reseed  subsequently  in 
drills  two  feet  apart. 

The  reseeding  took  place  Aug.  26,  1885.  The  young 
grasses  looked  well  in  the  fall.     They  have  been  kept  clean 
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by  means  of  a  frequent  use  of  the  cultivator  and  by  hand 
weeding. 

The  same  course  will  be  pursued  hereafter  until  a  suitable 
material  has  been  secured  for  a  comparative  examination  re- 
garding their  individual  merits,  as  well  as  the  best  stage  of 
growth  for  harvesting,  as  far  as  quality  and  quantity  of  the 
crop  is  concerned. 

III. 

Fodder  Corx  for  the  Silo. 

The  land  used  for  the  raisino:  of  ensilage  corn  extended 
over  an  area  of  1.06  acres,  which  had  been  used  for  some 
years  for  the  production  of  grass  for  hay.  It  was  ploughed 
and  properly  prepared,  early  in  the  season,  and  manured  with 
from  ten  to  twelve  loads  of  barnyard  manure,  supplemented 
by  three  hundred  and  fifty  pounds  of  ground  bones  and  two 
hundred  pounds  of  high-grade  potash  compounds. 

This  course  of  manuring  was  adopted  merely  for  the  pur- 
pose of  turning  material  on  hand  to  good  account.  The  land 
was  to  be  laid  down  again  into-grass  after  harvesting  the 
corn . 

The  latter  (Clark  variety)  was  planted  May  28,  in  drills 
three  feet  and  three  inches  apart.  From  six  to  eight  kernels 
were  dropped  into  spots  from  twelve  to  fourteen  inches 
apart ;  and  the  young  plants  subsequently  thinned  out  to 
permit  good  development  of  every  plant.  The  seed  corn 
proved  to  be  good,  and  the  crop  was  ultimately  in  every  way 
a  success.  The  young  corn  was  kept  clean  from  weeds  by 
means  of  a  cultivator  until  July  11,  when  the  whole  area 
was  seeded  down  into  grass,  using  one-half  of  one  bushel  of 
timothy  and  one  bushel  of  red-top.  Some  parts  of  the  field 
had  to  be  reseeded  after  the  corn  was  removed,  on  account 
of  a  localized  dense  growth  of  the  latter,  which  prevented 
the  grass  seed  from  coming  up  in  a  satisfactory  degree. 

The  corn  fodder,  when  cut  for  the  silo,  September  3  and  4, 
began  to  acquire  a  slightly  yellowish  tint  along  the  outside 
of  the  field,  yet  was  still  green  and  succulent  in  the  interior 
parts  ;  the  kernels  were  soft,  their  contents  somewhat  milky, 
and  their  outside  just  beginning  to  glaze.     This  condition  of 
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the  corn  crop  is,  as  has  been  shown  on  previous  occasions, 
the  best  adapted  for  the  production  of  corn  ensilage.  The 
corn  contained  :  — 

Per  Cent. 

Moisture  at  100°  C, 70.81 

Drj  Matter, ■     .        .        .     29.19 

100.00 

Corn  Ensilage.  —  Two  silos  of  a  corresponding  size,  five 
by  fourteen  feet,  inside  measure,  and  eleven  feet  deep,  were 
used  for  the  experiment.  In  both  instances  the  corn  was  cut 
into  pieces  from  one  and  one-quarter  to  one  and  one-half 
inches  in  size  ;  they  were,  however,  filled  in  a  different  way. 

The  silo  on  the  west  side  was  filled  to  a  depth  of  from 
eight  to  nine  feet,  as  fast  as  the  cut  corn  could  be  supplfed 
and  tramped  down.  As  soon  as  the  amount  of  corn  assigned 
for  that  silo  (9.5  tons)  was  filled  in,  the  surface  was  carefully 
covered  with  tarred  paper  and  tight-fitting  boards,  and  at 
once  pressed  down  with  twenty-five  barrels  of  sand.  A 
maximum  registering  thermometer  was  safely  buried  at  a 
depth  of  about  two  feet  in  the  mass,  to  record  the  highest 
temperature  which  the  latter  would  reach  during  the  time  of 
keeping  the  silo  closed. 

The  silo  on  the  east  side  was,  September  4,  loosely  filled 
to  about  two-thirds  of  its  height,  and  the  mass  merely 
levelled  without  treading  it  down.  It  was  left  in  this  con- 
dition, without  covering,  until  September  7,  at  8  o'clock  a.m. 
At  this  time  it  had  settled  from  eighteen  to  twenty-four 
inches ;  the  odor  of  acetic  acid  became  slightly  perceptible, 
and  the  pieces  of  cornstalk,  although  sweet  to  the  taste, 
showed  an  acid  reaction  to  the  litmus  paper. 

Sept.  7,  8  A.M.    Temperature  at   6  inches  depth,  132°,  144°,  138°     -    F. 

"  7,8  a.m.  "  "  12  "  "  147°,  145°,  147°     -    F. 

"  7, 8  A.M.  "  "  18  "  "  140°,     -        -       -    F. 

"  7,5  p.m.  "  "     6  "  "  129°,  134°,  147°,  131°  F. 

"  7,0  P.M.  "  -"12  "  "  136°,  145°,  131°,  147°  F. 

"  8,8  a.m.  "  "    6  "  "  129°,  141°,  138°,  113°  F. 

"  8,8  a.m.  "  "12  "  "  141°,  145°,  145°     -    F. 

"  8, 8  A.M.  "  "  24  "  "  136.5°,     -       -        -    F. 

"  8,8  A.M.  "  "  30  "  "  114°,     -       -        -    F. 

"  8,  8  A.M.  "  "  36  "  "  107°,    -       -        -    F. 
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As  the  temperature  remained  practically  at  a  standstill, 
the  filling  in  of  more  fresh-cut  corn  was  resumed,  and  the 
silo  completely,  yet  loosely,  filled  September  8.  A  max- 
imum registering  thermometer  was  buried  in  the  mass  at  a 
depth  of  two  feet  from  the  surface,  and  light  boards  loosely 
laid  upon  the  top. 

Sept.  10,  8  A.M.  Temperature  at    6  inches  depth,  122=',  123°,  1253  F. 

"      10,8  a.m.  "  "   12        "  "  129=,  127^,    -      F. 

"     10,  4  P.M.  .  "  "6        "  "  118°,  130°,  131°  F. 

"      10,  4  P.M.  "  "   12        "  "  120°,  127°,  129°  F. 

The  mass  had  now  settled  eighteen  inches. 

Sept.  11,  8  A.M.  Temperature  at    6  inches  depth,  127°,  131°,  133°  F. 

*  11,  8  A.M.  '•             "  12       "          "        127°,  129°,  131°  F. 

"  12,  8  A.M.  "             "     6       "          "        125°,  131°,    -      F. 

"  12,  8  A.M.  "             "  12       "          "        122°,  132°,    -      F. 

The  mass  had  settled  from  twenty-four  to  thirty  inches. 
The  temperature  remained  practically  the  same  ;  the  mass 
was  covered  carefully  with  tarred  paper  and  tight-fitting 
boards,  in  the  same  manner  as  in  case  of  the  first  silo,  and 
subsequently  pressed  down  with  twenty-five  barrels  of  sand, 
September  12.  This  silo  contained  eight  tons  of  green  corn 
fodder. 

The  temperature  observations  above  recorded  were  made  in 
diflferent  parts  of  the  silo  ;  they  show  that  it  is  quite  difficult 
to  secure  a  desirable  uniform  temperature  within  the  mass 
in  all  parts  of  the  silo,  at  the  same  depth  and  at  the  same 
time. 

A  description  of  the  quality  of  the  ensilage  from  both 
silos,  with  a  record  of  highest  temperatures  attained  in  both 
cases,  after  closing  the  silos,  will  be  published  hereafter  in 
the  bulletins  of  the  Station,  as  soon  as  the  silos  are  opened 
for  use. 

It  is  proposed  to  compare,  during  the  present  winter 
season,  the  feeding  efiect  and  economy  of  a  good  corn  ensi- 
lage with  that  of  a  good  root  crop. 
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IV. 

Observations  Concerning  the  Adaptation  of  some 
Prominent  Fodder  Crops  new  to  our  Section  of 
THE  Country. 

In  preceding  reports  has  already  been  urged  the  desir- 
ability of  introducing  into  our  agricultural  industry  a  greater 
variety  of  fodder  plants,  to  supplement  and  increase  the 
products  of  pastures  and  meadows,  and  of  the  corn  in  its 
various  forms  as  a  fodder  article. 

The  great  interest  so  generally  manifested  in  later  years 
in  the  products  of  the  silo  is  but  a  strong  expression  in 
favor  of  the  view  taken  in  this  matter.  Every  progressive 
farmer  deprecates  the  present  condition  of  our  fodder  suppny, 
as  fiir  as  an  economical  support  of  a  fair  proportion  of  live 
stock,  in  the  interest  of  a  remunerative  farm  management,  is 
concerned.  Whether  this  result  can  be  obtained  in  a  satis- 
factory manner  by  increasing  the  production  of  one  crop, 
although  the  most  promising  one  in  our  section,  is  open  to 
grave  doubts.  To  raise  corn  for  the  silo  has,  no  doubt, 
in  many  instances  afibrded  a  temporary  relief,  and  thus  not 
infrequently  proved  a  valuable  helpmate  in  compounding 
an  economical  diet  for  cattle. 

"  Considering,  in  a  mixed  farm  management,  merely  the 
temporary  crop-producing  fitness  of  the  soil  under  cultiva- 
tion, much  may  be  said  in  favor  of  the  endeavor  to  increase 
the  area  devoted  to  the  production  of  corn  fodder,  and  to 
preserve  the  product  in  a  palatable  condition  for  cattle  feed, 
if  thought  best ;  for  the  Indian  corn  stands  in  the  front  rank 
of  our  fodder  plants,  as  far  as  the  annual  production  of  vege- 
table matter  is  concerned. 

Quite  different,  however,  must  be  our  judgment,  when  we 
consider  the  serious  consequences  of  a  too  frequent  raising 
of  the  same  crop  upon  the  same  soil,  on  the  future  product- 
iveness of  the  latter ;  or  when  we  keep  in  mind  the  fact  that 
neither  corn,  nor  any  other  agricultural  plant,  furnishes  a 
complete  article  of  fodder  in  all  cases. 

True  economy  in  farm  practice  requires  that  we  should 
cultivate  our  farm  crops  in  such  an  order  of  succession  that 
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the  natural  resources  of  the  soil  and  of  the  air  may  be  turned 
to  account,  as  far  as  practicable,  to  their  full  extent.  On 
the  other  hand,  each  single  article  of  fodder  needs  supple- 
menting with  reference  to  the  particular  wants  of  the  various 
kinds,  ages  and  functions  of  the  animals  kept  on  the  farm, 
in  the  interest  of  the  highest  remunerative  return. 

Some  fodder  crops  prosper  on  one  kind  of  soil,  others 
upon  another.  To  procure  the  largest  amount  of  valuable 
vegetable  matter  at  the  lowest  expense  is,  then,  only  pos- 
sible when  perfectly  safe  crops,  as  far  as  climate  and  soil  are 
concerned,  are  selected.  It  is  the  ultimate  object  of  pre- 
vious and  present  statements  made  under  the  heading  of 
this  chapter,  to  assist  in  selecting,  for  local  trials,  suitable 
fodder  plants  of  well  established  reputation  in  other  sections 
of  our  country,  as  well  as  of  Europe.  (See  Second  Re- 
port, pp.  89-100.) 

Horse  Bean  [Vicia  Faha.  L.).  —  Some  of  the  character- 
istics of  this  valuable  plant  have  been  described  in  the  last 
annual  report  (pages  97-100).  The  analyses  of  the  matured 
plant — straw  and  beans  —  were  published  on  that  occasion. 
During  the  past  season  their  fitness  for  a  mixed  fodder  with 
barley  and  oats,  has  been  tested,  and  also  their  application 
as  a  green  manure. 

The  field,  .98  of  an  acre  in  size,  which  had  been  occupied 
during  the  past  years  by  a  variety  of  leguminous  plants  and 
some  roots,  was  ploughed  April  21st,  and  manured  with  a 
mixture  of  steamed  ground  bones  and  muriate  of  potash,  at 
the  rate  of  six  hundred  pounds  of  the  former  and  two  hun- 
dred pounds  of  the  latter  per  acre.  The  fertilizer  was 
applied  broadcast  and  incorporated  by  the  harrow. 

The  field  was  subsequently  subdivided  into  two  equal 
parts,  .49  of  an  acre  each  in  size.  One  part  served  for  the 
production  of  a  mixed  crop  of  horse  bean  and  oats,  and  the 
other  for  that  of  horse  bean  and  barley.  The  crops  result- 
ing were  to  be  cut  at  blooming,  and  were  destined  to  serve 
as  a  fodder  constituent  in  future  feeding  experiments. 

Horse  Bean  and  Oats.  —  Two  bushels  of  oats  and  twenty- 
four  quarts  of  horse  beans  were  sown  broadcast,  April  25th, 
and  harrowed  under.  Both  seeds  came  up  quite  evenly  and 
began  blooming  about  June  12th,  or  within  from  forty-five 
to  fifty  days  from  the  day  of  seeding. 
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The  crop  was  cut  before  the  oats  were  fully  matured, 
July  9th.  The  yield  amounted  to  2,800  pounds,  or  1.4  ton 
of  hay,  containing  from  15  to  18  per  cent,  of  moisture. 


Analyses  of  Green  Oats  and  Oreen  Horse  Bean  when  cut,  July  9, 1885. 


Oats. 

Horse  Bean. 

Moisture  at  100°  C,       .        ,        .        . 
Dry  Matter, 

69.45 

80.55 

84.88 
15.12 

100.00 

100.00 

HORSE  BEAN. 
[Collected  in  bloom  from  Plats  of  the  Station,  July  9, 
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Moisture  at  100°  C, 

84  83 

1,696.60 
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Dry  Matter,     .... 

15.17 

303.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

1 

Crude  Ash,      . 

5.75 

115.00 

_ 

_ 

t— 1 

"      Cellulose,     . 

28.17 

563.40 

_ 

_ 

^- 

"     Fat,       .... 

2.31 

46.20 

30.95 

67 

"     Protein     (Nitrogenous 

Matter),    . 

16.68 

333.60 

236.86 

71 

Non  -  nitrogenous  Extract 

Matter, 

47.09 

941.80 
2,000.00 

565.08 

60 

100.00 

832.89 

- 

1 
J 

Analyses  of  matured  horse  bean,  and  of  straw  and  pods, 
have  been  reported  in  the  Second  Annual  Report,  pages  98 
and  99. 
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HAY   OF   OATS. 

[From  Plats  of  Station,  cut  while  in  milk,  July  9,  1885.] 
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191.00 
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Analysis  of  Dry  Mailer. 
Crude  Ash,      .... 
Cellulose, 
"      Fat,       .... 
"      Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous.  Extract 
Matter,         .... 

100.00 

6.08 

34.32 

2.69 

10.89 

46.02 

100.00 

2,000.00 

121.60 

686.40 

53.80 

217.80 

920.40 

2,000.00 

24.75 
124.15 
920.40 

46 

57 
100 

l-H 

1,069.30 

J 

Some  of  the  green  crop  was  used  in  a  feeding  experiment 
with  milch  cows  previous  to  the  time  of  cutting  for  hay. 

Horse  Bean  and  Barley.  —  Forty-nine  one  hundreths 
of  an  acre  of  land,  ploughed  and  manured  in  connection 
with  the  field  which  served  for  the  production  of  horse  bean 
and  oats,  was  seeded  down  with  one  and  one-half  bushels 
of  barley  and  one-half  a  bushel  of  horse  bean,  May  7. 
The  day  of  seeding  was  delayed  on  account  of  the  late  arrival 
of  the  barley.  The  advanced  season  hastened  the  growth  of 
both  barley  and  horse  bean.  The  latter  began  to  bloom  in 
but  one  week  after  that  seeded  in  connection  with  the  oats  ; 
the  barley  was  fully  in  head  June  20.  The  crop  was  cut 
Avhen  the  barley  grain  was  still  in  the  milk,  July  8,  and 
yielded,  when  housed,  2,900  lbs.  of  dry  fodder,  or  1.45  tons, 
cr>ntaining  still  from  15  to  18  per  cent,  of  moisture. 
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Analyses  of  Green  Barley  and  Oreen  Horse  Bean  when  cut,  July  9. 


Barley. 

Horse  Bean. 

Moisture  at  100°  C 

Dry  Mattel', 

57.73 

42.27 

84.88 
15.12 

100.00 

100  00 

HAY  OF  BARLEY, 

[The  barley  was  cut  July  9,  1885,  while  the  seeds  were  in  the  milk.] 


a 

o 

lg 

c   G 

"    o 

<o    a, 

Constituents  (in 
lbs.)  In  a  ton  of 
2.000  lbs. 

Pounds  digesti- 
ble In  a  ton  of 

2,000  lbs. 

Per  cent,  of  Di- 
gestibility   of 
Constituents. 

6 

3 

Moisture  at  100°  C, 

Dry  Matter,     .... 

10.25 
89.75 

205.00 

1,795.00 

- 

- 

) 

Analysis  of  Dry  Matter. 
Crude  Ash,      .... 
"      Cellulose,     . 
"      Fat,       .... 
"     Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 
Matter,         .... 

100.00 

4.95 

29.12 

2.76 

10.26 

52.91 

2,000.00 

99.00 

582.40 

55  20 

205.20 

1,058.20 

25.39 

116.96 

1,058.20 

46 

57 
100 

t 

Oi 

roi 

100.00 

2,000.00 

1,200.55 

} 

Part  of  the  crop  was  fed  green  in  connection  with  a  feed- 
ing experiment  with  milch  cows. 

Analysis  of  horse  bean,  see  above. 

To  raise  a  mixture  of  fodder  plants  upon  one  and  the 
same  field  has  proved,  in  many  instances,  good  economy; 
the  total  yield  is  in  most  instances  larger  than  if  each  crop 
had  been  raised  by  itself.  The  practice  of  raising  some 
of  our  grain  crops,  together  with  difierent  kinds  of  legu- 
minous plants, — as  clover,  vetch,  beans,  peas,  etc.,  —  de- 
serves the  serious  consideration  of  our  farmers. 

A  proper  selection  of  mixed  crops  for  fodder  can  not  only 
substantially  aid,  in  the  earlier  part  of  the  summer  season,  in 
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furnishing  nutritious  green  fodder  to  the  dairy  when  pas- 
tures may  fail  and  green  corn  fodder  fit  for  an  economical 
consumption  cannot  yet  be  had  ;  but,  converted  at  a  proper 
time  into  hay,  they  can  also  materially  increase  the  stock  of 
valuable  winter  fodder. 

The  addition  of  foliaceous  fodder  plants  to  those  of  a 
scanty  leaf  development  insures,  frequently,  a  success  of  the 
latter,  when  an  exceptional  dryness  of  the  season  may  en- 
danger a  satisfactory  result.  A  mixture  of  clover  and  grass 
may  be  a  success  where  either  clover  or  grass,  alone,  would 
be  a  doubtful  crop.  They  frequently  tend  to  improve  also 
the  general  chemical  and  physical  condition  of  the  soil  they 
grow  on,  and  render  it  thereby  better  fitted  for  a  successful 
cultivation  of  winter  grains.  Winter  and  summer  grains  are 
most  frequently  cultivated  together  with  varieties  of  vetches, 
field  beans,  field  peas  ;  buckwheat,  also,  frequently  enters 
into  the  mixture.  The  early  harvesting  of  most  of  these 
mixtures  leaves  ample  time  for  the  preparation  of  the  soil 
for  winter  crops. 

The  proportion  in  which  the  seeds  of  the  dilferent  crops 
ought  to  be  mixed  depends  somewhat  on  the  cost  of  the  seed. 
In  case  the  seeds  of  leguminous  plants  are  cheap,  it  is  ad- 
visable to  let  the  mixture  consist  of  two-thirds  leguminous 
plants  to  one-third  of  cereals  ;  whilst,  in  case  the  leguminous 
seeds  are  costly,  one-half  of  leguminous  plants  and  one-half 
of  cereal  plants.  The  scanty  supply  of  horse  bean  seed 
obliged  us  to  depart  from  the  previous  recommendation. 

After  both  crops  had  been  housed,  the  field  was  at  once 
ploughed,  and,  after  being  manured  with  one-half  the  quan- 
tity of  fertilizer  used  for  the  production  of  the  first  crop, 
seeded  down,  broadcast,  July  16,  with  thirty-four  pounds  of 
Hungarian  grass  seed. 

The  young  plants  made  their  appearance  July  22  ;  they 
beo"an  to  head  out  August  5,  and  reached  the  height  of  from 
twenty  to  twenty-four  inches  September  3. 

The  crop  was  cut  for  hay  September  8  ;  it  amounted  to 
2,395  lbs.,  or  2,444  lbs.  of  hay  per  acre,  as  a  second  crop 
for  the  season. 
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HUNGARIAN   GRASS. 

(Panicum  Germanicum.) 

[Collected  in  bloom  from  the  Plats  of  the  Station,  Sept.  3,  1885.] 


i 
l.i 

S3    a. 

Constituents  (in 
lbs.)  in  a  ton 
of  2,000  lbs. 

Pounds     diges- 
tible in  a  ton 
of  2,000  lbs. 

6 

> 

3 

Moisture  at  100°  C, 

Dry  Matter,    .... 

74.07 
2593 

100.00 

7.15 

24.66 

1.01 

9.38 

57.80 

100.00 

1,481.40 
518.60 

2,000.00 

143.00 

493.20 

20.20 

187.60 

1,156.00 

2,000.00 

8.48 
112.56 
751.40 

872.44 

- 

1 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

"      Cellulose,      . 

"      Fat        . 

"     Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous   Extract 

Matter,        .... 

42 
60 
65 

CO 

r  CO 

- 

J 

Horse  Bean  and  While  Lupine  for  Green  Manuring.  —  A 
piece  of  land  adjoining  the  experimental  plats,  represented 
in  sketch  B,  was  to  be  added  to  the  latter  to  lengthen  out 
the  several  plats,  to  give  them  a  more  desirable  form  for  the 
comparative  study  of  crops.  The  soil  was  worn  out  by  a 
continuous  raising  of  grass  for  hay  ;  the  annual  yield  of  the 
hay  had  fallen  ofl'  to  one-half  a  ton  per  acre,  and  the  last 
crop  had  ripened  prematurely.  No  manurial  matter  could 
be  added  to  the  soil  in  consideration  of  the  purpose  it  was 
to  serve  hereafter.  To  let  it  lay  idle  until  it  was  best  to  sow 
the  grass  seed  for  experimental  purposes  was  thought  not 
advisable. 

The  worn-out  condition  of  the  soil  suggested  the  idea  to 
experiment  with  some  leguminous  plants,  reputed  for  their 
efficiency  as  green  manures,  and  to  prepare  the  land,  in  this 
connection,  by  drill  culture,  for  its  future  work.  To  accom- 
plish this  end,  the  grass  land,  .64  of  an  acre  in  size,  was 
ploughed  during  the  first  week  of  May,  and  the  soil  subse- 
quently thoroughly  broken  up  by  the  wheel  harrow.  One- 
half  of  the  field  was  planted  May  16,  in  drills  three  feet  and 
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three  inches  apart,  with  horse  beans ;  and  the  other  with 
white  lupine.  The  seeds  used,  in  both  instances,  were  ob- 
tained from  our  previous  experiments  with  these  plants ; 
they  proved  very  satisfactory.  Both  plants  —  horse  bean 
and  white  lupine  —  are  hardy  and  mature  well  in  our  section 
of  the  country. 

The  fields  were  kept  clean  from  weeds  by  frequent  use  of 
the  cultivator.  The  horse  bean  began  to  bloom  during  the 
first  week  of  July,  and  had  already  attained,  July  15,  a 
height  of  from  twenty-four  to  thirty  inches.  The  lupine  had 
at  that  time  only  reached  a  height  of  eighteen  inches,  and 
showed  no  sign  of  blossoms. 

Both  crops  looked  remarkably  well,  and  had  attained  a 
height  of  about  three  feet  July  22,  when  they  were  ploughed 
under. 

A  part  of  the  field  not  needed  for  the  enlargement  of  the 
experimental  plats  was  subsequently  laid  down  in  grass  — 
red-top  and  herdsgrass  —  August  20  ;  it  proved  at  the  close 
of  the  season  to  be  one  of  the  best  appearing  grass  plots  on 

the  ground. 

Ash  Analysis  of  Horse  Bean. 

[Collected  July  15,  1885,  when  in  bloom.] 

Per  cent. 

Moisture  at  100°  C, 74.71 

Dry  Matter, 25.29 

100.00 
Ash  Gonstitiients  in  Dry  Matter. 

Per  cent. 

Potassium  oxide, 1.37 

Sodium  oxide, .09 

Calcium  oxide,      ..........  1.37 

Magnesium  oxide, .62 

Ferric  oxide, .20 

Pliosplioric  acid, .33 

Insoluble  matter, 2.04 

Analyses  of  matured  horse  bean,  and  of  straw  and  pods, 
have  been  reported  in  Second  Annual  Report,  pages  98  and 
99.     For  analysis  of  horse  bean  in  bloom,  see  above. 

White  Liqnne  {Luinnus  albus). 

[Collected  when  in  bloom  from  Experimental  Plats  of  the  Station,  1884.] 

Per  cent 

Moisture  at  100°  C,        .        .        .  85.35 

Dry  Matter, 14.65 

100.00 
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Analysis  of  Dry  Matter, 

Per  cent. 

Crude  Ash, 5.03 

"      Cellulose, 31.18 

"      Fat, 2.41 

"      Protein  (Nitrogenous  Matter), 18.71 

Non-nitrogenous  Extract  Matter,         .        .        .        .        .        .  42.67 

100.00 

Per  cent. 

Potassium  oxide, 1.73 

Sodium  oxide, .68 

Calcium  oxide, 3.07 

Magnesium  oxide, .73 

Ferric  oxide, .17 

Phosphoric  acid, .35 

Insoluble  matter, .90 

The  frequent  occurrence  of  a  natural  dense  growth  of  a 
blue  variety  of  wild  lupine,  on  sandy,  unimproved,  unpro- 
ductive lands  along  the  Connecticut  River,  suggested  the 
idea  of  trying  the  above  described  improved  variety  as  a 
green  manure  for  the  reclamation  of  abandoned  farm  lands 
in  neiffhborino-  districts. 

The  white  lupine  enjoys  a  high  reputation  as  a  green 
manure  upon  a  light,  dry,  sandy  soil.  The  first  season 
(1884)  was  used  for  raising  seeds  ;  and  the  second  for  test- 
ing its  value  as  a  green  manure. 

'Luzerne  (Alfalfa).  —  Two  varieties  of  this  well-known 
fodder  plant  —  Medicago  sativa  and  Medicago  media  —  were 
cultivated  during  the  preceding  year.  Both  were  seeded 
down  broadcast  at  the  same  time  ;  they  came  up  quite  evenly. 
Medicago  media  or  sand  luzerne  soon,  however,  took  the 
lead  ;  they  both  produced  fair  crops. 

The  plants  passed  well  through  a  severe  winter.  As  the 
appearance  of  a  foul  growth  rendered  the  continuation  of  the 
experiment  of  doubtful  benefit,  it  has  been  decided  to  repeat 
the  trial  by  seeding  in  drills  to  secure  a  better  chance  for 
clean  cultivation. 
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LUZERNE. 
(Alfalfa;  Medicago  sativa.) 

[Collected,  when  just  beginning  to  bloom,  from  Plats  of  the  Station,  July  2,  1884.} 


i 
il 

c  s 

Si  s 
III 

•  S  B 
°1  5 

6 
> 

Moisture  at  100°  C, 

16.00 

320.00 

1 

Dry  Matter,     .... 

84.00 

1,680.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

10.45 

209.00 

- 

- 

"       Cellulose, 

25.42 

508.40 

203.36 

40 

}.5 

"       Fat,       .... 

2.50 

50.00 

19.50 

39 

"       Protein     (Nitrogenous 
Matter),     . 
Non-nitrogenous     Extract 

16.34 

326.80 

251.64 

77 

Matter,         .... 

45.29 

905.80 

588.77 

65 

100.00 

2,000.00 

1,063.27 

- 

J 

The  green  material  contained  77  parts  of  moisture  and  23 
parts  of  vegetable  matter.  The  sample  for  analysis  was 
taken  from  the  first  growth,  when  in  blossom.  The  com- 
position of  the  Luzerne  hay  compares  favorably  with  that  of 
a  first-class  hay  of  red  clover  in  blossom.  The  past  winter 
has  tested  severely  the  adaptation  of  this  valuable  fodder 
plant  to  our  climate.  The  plant  is  noted  for  its  resistance  to 
drought,  wherever  its  extensive  root  system  freely  develops. 
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SAND   LtZERNE. 

(Medicago  media.) 

[From  the  Plats  of  the  Station ;  colleeted  in  bloom,  1884.] 


Percentage  Com- 
position. 

~  s 

is  o 

o 

Pounds     digest 
ible  in  a    ton 
of  2,000  lbs. 

Per  Cent,  of  Di- 
gestibility     of 
Constituents. 

6 

« 

3 
>5 

Moisture  at  100°  C, 

Dry  Matter,     .... 

8.80 
91.20 

176.00 
1,824.00 

- 

- 

1 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 
"       Cellulose,      . 

Fat,       .... 

"       Protein     (Nitrogenous 

Matter),     . 

Non-nitrogenous     Extract 

Matter,         .... 

100.00 

9.57 

21.27 

2.59 

16.26 

50.31 

2,000.00 

191.40 

425.40 

51.80 

825.20 

1,006.20 

170.16 
20.20 

260.40 

654.03 

40 
39 

77 

65 

1—4 

100.00 

2,000.00 

1,094.79 

- 

} 

This  variety,  on  the  whole,  gave  better  results  than  the 
former. 

Cow  Pea  {Dolichos). — Experiments  with  two  promi- 
nent varieties  —  Clay  and  Whippoorwill  —  have  been  de- 
scribed in  the  preceding  annual  report.  The  valuable  qual- 
ities of  these  plants,  as  a  green  manure,  as  a  green  fodder, 
and  as  an  efficient  means,  if  cultivated  in  drills,  to  keep 
down  weeds,  has  also  been  alluded  to  in  that  connection. 

The  following  varieties  of  seeds  of  peas  were  secured, 
during  the  past  season,  from  North  Carolina  and  Mississippi, 
and  planted  May  27th  and  June  6th,  to  continue  our  obser- 
vations regarding  their  respective  merits  :  — 

Cow  Pea  (Whippoorwill  variety) . 
Cow  Pea  (Clay  variety). 
Black  Stock  Pea. 
Conch  Pea. 
Chinese  Prolific  Pea. 
Rice  Pea. 

All  came  up  well  and  sent  out  runners  by  August  5th  ; 
most  of  them  branched   out   subsequently,   profusely,   and 
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represented,  September  21st,  a  dense  green  mass  from  two 
and  a  half  to  three  feet  high,  with  runners  frequently  from 
five  to  six  feet  long.  Most  of  them  were,  at  that  period,  in 
full  blossom,  and  some  matured  subsequently  a  few  pods. 

The  Clay  and  Whippoorwill  seemed,  on  the  whole,  with 
us,  the  leading  varieties  ;  all  varieties  suffered  severely  from 
the  first  frost,  October  8th.  They  were  relished  as  fodder 
by  cows,  in  the  green  as  well  as  the  dried  state. 

Experiments  in  this  direction  will  be  continued.  A  vari- 
ety maturing  three  weeks  earlier  has  been  promised  by  a 
friend  in  North  Carolina  for  the  coming  season. 

Three  analyses  of  Cow  Peas,  raised  on  another  occasion, 
will  be  found  in  the  Second  Annual  Report,  pages  91-93. 

Aside  from  the  previously  described  observations,  some 
interesting  facts  have  been  obtained  during  the  past  season 
with  regard  to  the  cultivation  of  Vetches  (  Vicia  sativa) , 
Serradella  ( Ornithopus  sativus,  Brot. ) ,  Saintfoin  or  Es- 
parsette  {Onobrychis  sativa),  Blue  and  Yellow  Lupine, 
Evergreen  Millet  (Denver,  Colorado),  Summer  Rape  and 
Winter  Rape  (Brassica  napus). 

V. 

Experiments  with  Potatoes. 

Var.  :  Beauty  of  Hebrox. 

The  arrangement  of  the  field,  the  mode  of  manuring,  and 
the  variety  of  potatoes  raised  have  been  the  same  as  in  the 
preceding  season.  (See  Second  Annual  Report,  pp.  87-89.) 
The  three  plats  set  aside  for  the  experiment,  each  one-fifth 
of  an  acre  in  size,  were  prepared  for  the  experiment,  and 
planted  April  27th.  Pint  No.  1  received,  as  fertilizer,  thirty 
pounds  of  muriate  of  potash  and  one  hundred  and  thirty 
pounds  of  steamed  fine-ground  bones  ;  Plat  No.  2  received 
no  fertilizer;  Plat  No.  3  was  fertilized  with  fifty-eight 
povuids  of  potassa-magnesia  sulphate  and  one  hundred 
and  twenty  pounds  of  fine-ground  bones.  The  rows  were 
three  feet  and  three  inches  apart,  and  the  seed  potatoes 
dropped  from  eighteen  to  twenty-four  inches  in  the  rows. 
One-half  of  each  plat  was  planted  with  medium-sized  whole 
potatoes  ;  one-half  with  half  a  potato  in  the  spot. 
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The  young  crop  was  hoed  June  9th.  The  difference  in 
the  appearance  of  the  plats  was  quite  marked,  July  24th ; 
•the  plat  (No.  1)  with  muriate  of  potash  had  the  largest 
foliage  and  looked  darker  o-reen  than  the  remainder ;  that 
with  potash  sulphate  (No.  3)  looked  next  l)est.  A  blight 
on  the  leaves,  which  showed  itself  during  the  first  week  of 
August,  terminated  prematurely  the  experiment ;  the  vines 
upon  all  plats  died  soon  after.  The  crop  was  harvested 
August  26th,  with  the  following  results  :  — 

Plat  No.  1. 


SEED  POTATO. 

Fertilizer  Applied. 

Yield  of  I'otatoes  upon  One-Fifth 
of  an  Acre,  In  Pounds. 

Large. 

Small. 

Total. 

Whole  Potato, 

120  lbs.  ground  bones 
and  30  lbs.  muriate 

705 

355 

1,060 

One-half  a  Potato, 

of  potash. 

695 

270 

965 

1,400 

625 

2,025 

Plat  No.  2. 


Whole  Potato, 
One-half  a  Potato, 


Not  Fertilized. 


Large. 
335 

Small. 
350 

255 

270 

590 

620 

Tota 
685 

525 

1,210 


Plat  No.  3. 


Whole  Potato, 
One-half  a  Potato, 


120  lbs.  of  bone  and 
68  lbs.  potassa-mag- 
nesia  sulphate. 


Large. 
605 

540 

Small. 
490 

580 

1,145 

1,070 

Total. 
1,095 

1,120 


2,215 


The  potatoes  from  all  the  plats  suffered  severely  from 
scab. 
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Determination  of  Solids  in  Potatoes. 
July  24. 


From  Plat 
No.  1. 

From  Plat 
No.  2. 

From  Plat 
No.  3. 

Moisture  at  100"  C,    . 

Solids 

81.44 
18.56 

79.49 
20.51 

79.39 

20.61 

100.00 

100.00 

100.00 

August  5. 

Moistu 
Solids, 

re  at  100°  C,    . 

• 

80.96 
19.04 

81.04 
18.96 

79.36 

20.64 

« 

100.00 

100.00 

100.00 

August  27. 

Moisture  at  100°  C,    . 

Solids, 

79.85 
20.15 

80.60 
19.40 

80.61 
19.39 

100.00 

100.00 

100.00 

The  large  proportion  of  small  potatoes,  unfit  for  the  mar- 
ket, which  have  been  obtained  in  particular  from  Plats  No. 
2  and  3,  show  not  less  a  premature  termination  of  a  health- 
ful condition  of  the  entire  crop,  than  the  low  percentage  of 
solids  in  the  potatoes  harvested.  The  normal  growth  of  the 
tuber  came  apparently  to  a  standstill  soon  after  the  first 
examination  for  solids  had  been  made. 

A  well-matured  potato  contains  on  an  average  twenty- 
five  per  cent,  of  solid  matter.  What  exact  relation  "  blight " 
and  "  scab,"  or  both,  bear  to  failure  of  the  crop,  is  a  ques- 
tion claiming  deservedly  our  serious  attention. 


Fodder  Analysis  of  Potatoes. 

[From  Plat  treated  with  Potassa-Magnesia  Sulphate.] 

Moisture  at  100°  C 

78.05 

Solids 

21.95 

100.00 
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Analysis  of  Dry  Matter. 

Crude  Ash 4.63 

»     Cellulose, 1.98 

"     Fat   (Ether  Extract), .83 

"     Protein  (Nitrogenous  Matter), 13.56 

Non-nitrogenous  Extract  Matter, 79.00 


100.00 


These  results  confirm  the  above  expressed  view,  —  the 
potatoes  were  not  matured. 

VI. 

Experiments  with  Eoot  Crops. 

The  importance  quite  generally  conceded  to  the  introduc- 
tion of  a  lil)eral  cultivation  of  root  crops  in  a  mixed  farm 
management,  wherever  a  deep  soil  and  the  general  character 
of  the  climate  favors  their  normal  development,  rests  mainly 
on  the  following  consideration  :  they  furnish,  if  properly 
manured  and  cultivated,  an  exceptionally  large  quantity  of 
valual)le  vegetable  matter  fit  for  fodder  for  various  kinds  of 
farm  live  stock,  competing  in  this  direction  fiivorably  with 
our  best  gi'een  fodder  crops  ;  and  they  pay  well,  on  account 
of  large  returns  for  the  necessary  care  bestowed  upon  them 
by  a  thorough  deep  cultivation  to  meet  success. 

The  physical  conditions  of  the  soil,  however  favora1)le  they 
may  have  been  for  the  production  of  crops  of  a  similar  char- 
acter, will  suffer,  if  year  after  year  the  same  system  of  culti- 
vation is  carried  out.  Diversity  in  the  mechanical  treatment 
of  the  soil,  and  change  of  season  for  such  treatment,  cannot 
otherwise  but  affect  advantageously  its  mechanical  condition 
and  the  degree  of  its  chemical  disintegration,  promoting 
thereby  its  fitness  for  retaining  inherent  })lant  food,  as  well 
as  its  power  of  turning  to  account  atmospheric  resources  of 
plant  growth.  The  roots  of  the  same  plants  abstract  their 
food,  year  after  year,  from  the  same  layer  of  soil,  while  a 
change  of  crops  with  reference  to  a  different  root  system 
renders  it  possible  to  make  all  parts  of  the  agricultural  soil 
contribute  in  a  desirable  succession  towards  an  economical 
production  of  the  crops  to  be  raised.  Deep-rooting  plants, 
like    our   prominent   root   crops,  for  this  reason,  deserve   a 
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particular  consideration  in  the  planning  of  a  rational  system 
of  rotation  of  crops. 

The  fodder  supplied  by  roots,  although  somewhat  peculiar 
in  its  composition  when  compared  with  that  obtained  from 
many  of  our  prominent  fodder  plants,  where  the  upper  part 
of  the  plants  furnishes  the  main  bulk,  may,  nevertheless, 
serve  as  a  very  valuable  constituent  in  the  diet  of  various 
kinds  of  farm  live  stock,  when  properly  supplemented  by  oil 
cakes,  grain,  bran,  hay,  etc. 

The  various  kinds  of  roots  usually  raised  on  farms  for 
feeding  purposes,  differ  essentially  in  regard  to  the  amount 
of  dry  vegetable  matter  they  contain.  Turnips  contain  from 
7  to  8  per  cent.  ;  ordinary  mangolds  from  11  to  12  percent.  ; 
improved  varieties  of  beet  roots,  like  Lane's,  from  15  to 
16  per  cent.  ;  good  carrots  from  15  to  16  per  cent.  ;  a  good 
sugar  beet  from  18  to  20  per  cent,  of  solids ;  or,  in  other 
words,  one  ton  of  an  improved  variety  of  ordinary  sugar 
beets  is  equal  to  from  two  to  two  and  one-half  tons  of  ordi- 
nary turnips,  as  far  as  the  amount  of  dry  vegetable  matter 
is  concerned. 

Modes  of  cultivation  and  of  manuring  exert  a  decided  in- 
fluence, in  this  direction,  on  the  composition  of  the  roots. 
Large  roots  of  the  same  variety  contain  quite  frequently  less 
solid  matter  than  the  smaller  ones.  Close  cultivation  in  the 
rows,  in  connection  with  the  use  of  well-decayed  manurial 
matter  as  fertilizer,  tends  to  produce  good  results. 

The  difference  in  the  amount  of  solids,  as  far  as  each  kind 
of  root  is  concerned,  is  otherwise  due,  in  the  majority  of 
cases,  to  a  more  or  less  perfect  maturity.  A  liberal  manuring 
with  potash  and  nitrogen,  in  connection  with  a  scanty  supply 
of  phosphoric  acid,  is  fi'equently  the  cause  of  immatured 
roots  at  the  ordinary  harvest  time. 

To  raise  roots  the  second  year,  after  a  liberal  application  of 
coarse  barnyard  manure,  or  the  turning  over  of  grass  lands, 
with  the  assistance  of  some  commercial  phosphatic  fertilizer 
in  the  interest  of  a  timely  maturity,  is  highly  recommended 
by  practical  cultivators  of  sugar  beets.  To  stimulate  in  the 
roots  the  production  of  the  largest  possible  amount  of  sugar 
and  t^tarch  must  be  the  object  of  the  cultivator,  for  these  two 
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constituents  of  roots  control,  more  thtm  any  other  one,  their 
increase  in  solids. 

The  roots  which  served  for  our  analyses  were  raised  under 
similar  conditions,  upon  a  loamy  soil,  in  a  fair  state  of  culti- 
vation, for  the  purpose  of  comparing  their  composition. 

The  amount  of  nitrogenous  matter  stated  in  the  analyses 
is,  in  every  case,  obtained  by  multiplying  the  nitrogen  found 
in  the  dried  vegetable  matter  by  6.25.  This  course  has  been 
adopted  to  enable  a  comparison  with  analyses  of  roots  made 
in  previous  years  ;  for  this  reason  no  nutritive  ratio  has  been 
stated.  Root  crops  are  known  to  contain,  on  an  average, 
from  35  to  45  per  cent,  of  their  nitrogen  in  other  forms  than 
protein  substances. 


Examination  of  Sugar  Beets. 

ViLMORIN. 


Weight  of  Root 
below  Leaf 
Marks. 

> 
S  1 

CO 

«  1 
2 

If 
g  5 

a 
o. 

a 

lii 

a; 

1 

u 

"S 

s 

No.  1,     . 

0  lb.  13f  oz. 

1.050 

12"" 

24°  C. 

8.19% 

85.35 

14.65 

No.  2,     . 

1  lb.    3f  OZ 

1.060 

15° 

21.5°  C. 

12.04% 

84.25 

15.75 

No.  3,     . 

0  lb,  10    oz. 

1.060 

15° 

21.0  C. 

12.41% 

83.55 

16.45 

No.  4,     . 

0  lb.  151  oz. 

Not 

taken. 

- 

13.30% 

80.47 

19.53 

No.  5,     . 

0  lb.  12i  oz. 

1.060 

14.7° 

19°  C. 

12.40% 

84.11 

15.89 
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Fodder  Analyses  of  Vilmorin  Sugar  Beets. 


Ko.  8. 

No.  3. 

Ko.  4. 

Ko.  5. 

Moisture  at  100°  C,       .        .        . 

84.25 

83.55 

80.47 

85.99 

Dry  Matter, 

15.75 

16.45 

19.53 

14.01 

100.00 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Cx'ude  Ash, 

4.65 

4.53 

3.85 

4.27 

"     Cellulose,    .... 

6.98 

6.75 

6.45 

5.77 

"      Fat, 

.64 

.68 

.58 

.61 

"      Protein  (Nitrogenous  Mat- 
ter),         .... 

12.98 

10.14 

16.13 

15.75 

Non-nitrogenous  Extract  Matter, . 

74.75 

77.90 

72.79 

73.60 

100.00 

100.00 

100.00 

100.00 

The  low  percentage  of  sugar  noticed  in  some  of  the  varie- 
ties is  evidently  more  due  to  au  unfavorable  couditiou  of  the 
soil  than  the  seeds. 


Lane's  Improved  Sugar  Beet, 
Weight  of  Root  below  Leaf  Marks,     . 
Specific  Gravity  of  Juice,      .... 
Density :  Brix  Saccharometer, 

Temperature, 

Sugar  in  Juice  as  indicated  by  Polariscope, 

Moisture  at  100°  C, 

Dry  Matter, 


1  lb.  9f  oz. 

1.060. 
15.5° 
26°  C. 

11.97% 
83.57% 
16.43 


Fodder  Analysis  of  Lane''s  Improved  Sugar  Beet. 


Moisture  at  100°  C, 
Dry  Matter,    . 


Analysis  of  Dry  Matter. 
Crude  Ash,     .        .        .        ,        . 

"     Cellulose,    .... 

"     Fat, 

"     Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


83.57  per  cent. 
16.43 

100.00 


3.57  per  cent. 

5.27 

.83 

17.44 

72.89 

100.00 
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Yellow  Globe  Mangold. 
Weight  of  Root  below  Leaf  Marks, 
Specific  Gravity  of  Juice,       .... 
Density :  Brix  Saccharometer, 

Temperature, 

Sugar  in  Juice  as  indicated  by  Polariscope, 

Moisture  at  100°  C, 

Dry  Matter, 


.        1  lb.  1  oz. 
1.035 
9.9° 
25°  C. 
6.47  per  cent. 
88.27 
11.73 


Fodder  Analysis  of  Yellow  Olobe  Ma?igold. 

Moisture  at  100°  C 88.27  per  cent. 

Dry  Matter, 11.73 


100.00 


Analysis  of  Dry  Matter. 
Crude  Ash 

"      Cellulose,     .... 

"      Fat 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, . 


7.83  percent 

7.08 

.73 

12.84 

71.52 


100.00 
Southern  Pkize  Turnips. 
[Seed  sent  on  by  Department  of  Agriculture,  Washington,  D.  C] 
Weight  of  Root  below  Leaf  Marks,         .        .         .        .        0  1b     llf  oz. 

Sugar  (sucrose),  Fehling's  test, 4.42  per  cent. 

Sugar  (sucrose)  after  inversion, 4.43       " 

Moisture  at  100°  C, 91.77 

Dry  Matter, 8.23        " 


The  roots  emitted  a  strong  odor  similar  to  that  of  horse 
radish.  The  fresh  root  contained  sulphur  equal  to  .07  per 
cent,  of  sulphuric  acid. 

Fodder  Analysis  of  Sotdhern  Prize  Turnip. 


Moisture  at  100°  C, 

91.77  percent 

Dry  Matter, 

8.23 

100.00        "  • 

Analysis  of  Dry  Matter. 

Crude  Ash, 

7.85  per  cent 

"     Cellulose, 

.       10.12 

"      Fat, 

1.74 

"     Protein  (Nitrogenous  Matter),     . 

9.67 

Non-nitrogenous  Extract  Matter,    .... 

.      70.62 

100.00 
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Fodder  Analysis  of  Carrots.    (Danvers.) 
[From  Experiment  Station  Farm,  Oct.  21,  1885.] 


Moisture  at  100°  C, 
Dry  Matter,    . 


Analysis  of  Dry  Mailer. 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter),   . 
Non-nitrogenous  Extract  Matter, 


87.48  per  cent. 
12.52      " 


100.00 


4.92  per  cent. 
7.55       " 
3.94       " 
9.63       " 
73.96      " 


100.00 


Moisture  at  100°  C, 
Dry  Matter,    . 


Large  Carrot. 

[From  the  same  Field.] 


88.25  per  cent. 
11.75      " 


100.00 


Moisture  at  100°  C, 
Dry  Matter,    . 


Small  Carrot. 

[From  the  same  Field.] 


86.72  per  cent 
13.28      " 


100.00 


VII. 

Miscellaneous  Field  Observations. 
HAY 

[From  Station  Fields,  1885.] 


a 

a 

a      . 

~    o 

1    ■« 

3    o 
II      . 

Q°S  i 

6 
1 

«  g 

i  1 

onstltue 
lbs.)  in 
of  2,000 

ounds  d 
ble  in  a 
2,000  lb 

> 

3 

(^ 

^ 

^ 

^                      « 

Moisture  at  100°  C, 

8.30 

166.00 

1 

Dry  Matter,     .... 

91.70 

1,834.00 

- 

- 

100.00 

2,000.00 

_ 

_ 

^  Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

6.12 

122.40 

_ 

_ 

•o 

''     Cellulose,     . 

30.19 

603.80 

350.20 

58 

>^- 

"     Fat,       .... 

2.55 

51.00 

23.46 

46 

"      Protein    (Nitrogenous 

Matter,)    . 

9,75 

195.00 

111.15 

57 

Non-nitrogenous    Extract 

Matter,        .... 

51.39 

1,027.80 

647.51 

63 

1 

100.00  . 

2,000.00 

1,132.32 

-    , 

1 

) 
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"TOPOVER   CORN." 

[From  Fields  of  Experiment  Station,  1885.] 

The  ear  contained  eight  rows  of  kernels.  Its  average 
length  was  9  inches,  and  its  average  weight  6.8  ounces.  It 
consisted  of  83  per  cent,  of  kernels,  and  17  per  cent,  of  cob. 
The  average  weight  of  one  kernel  was  .52  gram. 

One  hundred  parts  contained  :  — 


Corn  Stover. 


Corn 
(without  cob). 


Moisture  at  100°  C,     . 

Dry  Matter, 

Analysis  of  Dry  Matter. 
Crude  Ash,     .... 

"      Cellulose,    .... 

"       Fat, 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


25.00 
75.00 


100.00 


100.00 


11.55 

88.45 


100.00 


6.12 

1.47 

86.10 

1.96 

2.49 

6.61 

6  47 

14.01 

48.82 

75.95 

100.00 


SORREL. 

(RUMEX   ACETOSELLA.) 

The  plants  for  the  examination  were  collected  during  the 
month  of  June,  when  in  blossom.  The  fresh  plant  con- 
tained in  one  hundred  parts  :  — 

Per  cent. 

Moisture, 87.07 

Dry  matter, 11.93 

Mineral  constituents, 1.11 

(Including  some  earthy  matter,  0.158). 

The  fresh  plant  contains  no  free  volatile  acid,  — as  acetic 
acid,  etc.     The  strong  acid  reaction  and  taste  of  the  juice  of 
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the  plant  is  largely,  if  not  exclusively,  due  to  the  presence 
of  acid  combinations  of  oxalic  acid  with  the  alkalies,  potassa 
and  soda. 

The  soluble  portion  of  the  ash  constituents  contains  the 
subsequent  substances  in  the  following  relative  propor- 
tions :  — 

Per  cent. 

Potassium  oxide, 19.35 

Sodium  oxide,         .                 10.79 

Calcium  oxide, 47.53 

Magnesium  oxide, 8.99 

Ferric  oxide, 2.55 

Phosplioric  acid, 10.79 


100.00 


The  sudden  appearance  of  this  well-known  plant  upon 
lands  which,  during  the  preceding  season,  had  been  free  from 
the  objectionable  weed,  suggested  the  previously  described 
examination  into  its  chemical  composition.  A  more  syste- 
matic inquiry  into  the  chemical  character  and  the  habits  of 
many  of  our  weeds  cannot  fail  to  give  us,  here  and  there, 
useful  information  reo-ardino;  an  intellio;ent  course  to  lessen 
their  chances  of  a  luxuriant  growth. 

Good  agricultural  authorities  in  Europe  state  that  this 
vai'iety  of  sorrel  does  not  grow  upon  a  calcareous  soil,  but 
thrives  upon  a  sandy  soil  of  a  medium  state  of  fertility. 
They  recommend  a  liberal  application  of  lime  or  marl  as  an 
effective  remedy  to  check  its  growth.  Judging  from  the 
predominance  of  lime  in  the  mineral  constituents  of  the  sor- 
rel, as  shown  by  the  above  analysis,  it  seems  that  the  stated 
beneficial  action  of  lime  and  marl,  if  true,  has  to  be  ascribed 
to  their  modifying  influence  on  the  physical  and  chemical 
condition  of  the  soil,  and  not  to  a  deficiency  of  lime  as  a 
special  plant  food. 

The  material  serving  for  our  analysis  grew  upon  a  light, 
sandy  soil. 
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FRUITS  AND   GARDEIS'  CEOPS. 


Most  of  the  analyses  of  fruits  published  below  were  ob- 
tained in  connection  with  an  investigation  inaugurated  in 
1875  to  inquire  into  the  relation  of  the  more  prominent 
mineral  constituents  of  fruit-bearing  plants,  to  the  healthful 
condition  of  the  whole  plants  and  the  quality  of  their  fruits, 
for  the  purpose  of  demonstrating  the  necessity  of  a  rational, 
and  thus  efficient,  system  of  fertilization  on  the  garden  and 
orchard. 

A  series  of  communications,  of  more  or  less  general  in- 
terest, regarding  grapes,  peaches,  currants,  apples,  etc.,  are 
contained  in  previous  publications  of  the  Massachusetts  Agri- 
cultural College,  the  Report  of  the  Secretary  of  State  Board 
of  Agriculture,  and  of  the  Director  of  State  Experiment  Sta- 
tion. 

The  work  is  to  be  continued,  with  a  fair  prospect  of  im- 
proved opportunities  in  consequence  of  more  favorable  finan- 
cial condition  of  the  Station. 

The  material  for  the  analyses  of  Concord  grape,  cherry 
currants,  white  currants,  blackberries,  raspberries,  and  Lom- 
bard plums,  was  obtained  from  one  and  the  same  plat  of  the 
experimental  field,  in  a  moderately  good  state  of  cultivation, 
and  for  several  years  without  the  application  of  any  special 
chemical  manures.  The  blueberries  were  collected  in  the 
vicinity  of  Amherst,  from  a  soil  largely  of  granitic  origin. 
The  material  for  the  examination  of  apples  —  juice  and 
pomace  —  came  from  outside  sources,  as  specified  in  each  case. 

Concord  Grape. 

[From  Experimental  Plats  on  College  Grounds.] 
Relative  Percentage  of  Essential  Ash  Constituents. 


Potassium  oxide,    .... 
Calcium  oxide,        .... 
Magnesium  oxide. 

Ferric  oxide, 

Phosphoric  acid,     .... 

Per  cent. 

.        62.293 

.       15.495 

1.757 

1.962 

.       18.491 

99.998 
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Cherry  Currants. 

[From  Experimental  Plats  on  College  Grounds.] 


Moisture  at  100°  C,         .        .        . 

Dry  Matter, 

Asii, 

Specific  Gravity  of  Juice  at  27"  C, 
Sugar  (Glucose)  in  Juice, 
Acid  (Tartaric)  in  Juice, 


Per  cent. 

.       87.70 

88.46 

.       12.30 

11.54 

.46 

- 

1.035 

- 

. 

1.96 

. 

5.80 

White  Currants  (White  Grape). 
[From  Experimental  Plats  on  College  Grounds.] 


Moisture  at  100"  C, 
Dry  Matter,      . 

Ash, 


84.82  per  cent. 
15.18 
.59 


Relative  Percentage  of  Essential  Ash  Constituents. 
Potassium  oxide,     ...  ...      53.81  per  cent. 

Calcium  oxide, 17.46        " 

Magnesium  oxide, 4.72        " 

Ferric  oxide, 1.47        " 

Phosohoric  acid 22.54        " 


•Crude  Ash, 


100.00 
Raspberries  {Black  Caps). 
[From  Experimental  Plats  on  College  Grounds.] 

33  to  .44  per  cent. 


Belative  Percentage  of  Essential  Ash  Constituents 


Potassium  oxide,     . 
Calcium  oxide, 
Magnesium  oxide,  . 
Ferric  oxide,    . 
Total  phosphoric  acid, 


50.000  per  cent. 

19.441 

9.599 

.486 

20.474 


100.000 
1                  Lombard  Plum. 
[From  Experimental  Plats  on  College  Grounds.] 
Crude  Ash, 29  to  .35  per  cent. 

Relative  Percoitage  of  Essential  Ash  Constituents. 
Potassium  oxide, .         .    76.589  per  cent. 


Calcium  oxide. 
Magnesium  oxide,  . 
Fen-ic  oxide,    . 
Total  phosphoric  acid. 


13.261 

2.165 

.541 

7.443 


99.999 
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Blackberries. 

[From  Experimental  Plats  on  College  Grounds.] 
Crude  Ash, 35  to  .40  per  cent. 

Relative  Percentage  of  Essential  Ash  Constituents. 

Potassium  oxide, .    51.424  per  cent. 

Calcium  oxide, 17.222 

Magnesium  oxide, 6.300        " 

Ferric  oxide, 1.421        " 

Phosplioric  acid, 24.129         " 


99.999 


Blueberries, 

{Matured.) 

[Collected  July  15,  1885,  near  Amherst,  Mass.] 

Moisture  at  100°  C, 

Dry  Matter,      .... 

Nitrogen  (in  Dry  Matter), 

(Equal  to  Albuminoids,  0.875  per  cent.) 

Juice, 

Acid  in  Juice  (Tartaric), 

.     ^  .       (  Glucose, 
Sugar  m  Juice  <  „ 

"  V  Cane  sugar, 

Crude  Ash  (in  Dry  Matter),  . 

One  hundred  parts  of  crude  ash  in  dr 
silicious  and  earthy  material. 


82.69  per  cent. 
17.31 
.14 


Mucilagenous. 
1.27  per  cent- 
9.34 

.46 

.16 

y  matter  contained  2.04  parts  of 


Relative  Percentage  of  Essential  Ash  Constituents 


Potassium  oxide. 
Calcium  oxide, 
Magnesium  oxide. 
Ferric  oxide,    . 
Phosphoric  acid. 


81362 

per 

cent 

28.021 

" 

9.254 

a 

2.313 

(( 

29.049 

(( 

99.999 


OBSERVATIONS   ON   APPLES. 
Juice  and  Pomace. 

1.     Material  sent  on  from  Cider  31  ills. 

[From  Mixture  of  Apples.] 
October  6,  1885. 

Juice. 

Specific  Gravity, 1.045 

Temperature,  .........  20°  C. 

Total  Sugar, 7.58    per  cent. 

Acid  (Malic), 1.00  " 
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Pomace. 

Moisture, 81.99 

Dry  Matter, 18.01 

100  00 

October  30. 
Juice  of  Sweet  Api^les. 

Specific  Gravity, 1.06 

Temperature, 13"  C. 

Total  Sugar, 11.74  per  cent. 

Acid  (Malic), 20        " 

Pomace  {Sweet  Apples). 

Moisture, 75.17  to  80.57 

Dry  Matter, 2-1.83  to  19.43 

100.00       100.00 
Acid  (Malic)  in  original  Pomace, .18  per  cent. 

October  30. 
Juice  of  Baldmn  Apples. 

Specific  Gravity, 1.055 

Temperature, 45°  C. 

Total  Sugar, 11.16  per  cent. 

Acid  (Malic), 92        " 

Pomace  {Baldwin  Apples) . 

Moisture, 82.78  to  83.70 

Dry  Matter,      .         .         .         .  ' 17.22  to   16.30 

100.00       100.00 
Acid  (Malic)  in  original  Pomace, .78  per  cent. 

Pomace. 
[Colleeted  at  Mill  in  Amherst,  Mass.] 

Moisture, 85.54 

Dry  Matter, 14.46 

100.00 
Acid  (Malic)  in  original  Pomace, .31  per  cent. 

Some  of  this  material  has  been  ensilaged,  and  will  be  tested 
again,  at  the  proper  time,  later  in  the  season. 
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2.     Rhode  Island  Greening. 

[All  Obtained  from  the  same  tree,  at  Amherst.] 

OCTOBEU  6,  1885. 

Juice. 

Specific  Gravity, 1.04/) 

Temperature, 17.5'^  C. 

Total  Sugar, 6.56  per  cent. 

Acid  (Malic), 1.25 

Pomace. 

Moisture, 69.49 

Dry  Matter, 30.51 

100.00 
October  28. 
Juice. 

Specific  Gravity,     .                 1.05 

Temperature,          ....                 ...  2'6.b°  C. 

Total  Sugar, 9.44  per  cent. 

Acid  (Malic),         .                 1.01        " 

Pomace. 

Moisture,         ...                 .                         .  78.95 
Dry  Matter,     .                 .        .                 .                         .21.05 

100.00 
December  2. 
Juice.  " 

Specific  Gravity, 1.05 

Temperature, 22°  C. 

Total  Sugar,   .        .                 .;....  11.58  per  cent. 

Acid  (Malic), 86        " 

Pomace. 

Moisture, 78.22 

Dry  Matter, 21.78 

100.00 

Acid  (Malic)  in  original  Pomace,          ....  .69  per  cent 

December  12. 

Percentage   of  Juice   pressed  out  by  hand  pressure, 

after  grating,  .        .        .        .        ,        .        .  50.43  per  cent. 

Juice  contained  Moisture, 83.67        " 

Dry  Matter,  .         .                          .  16.33 

100.00 
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The  juice  for  the  above  analyses  of  Rhode  Island  Green- 
ings (2)  was  obtained  by  means  of  a  hand  press. 

Apple  Juice.  — The  above  stated  analyses  of  the  juice  — 
in  particular  those  under  the  heading.  (2)  Rhode  Island 
Greenini^  —  were  made  to  show  the  influence  of  the  state  of 
maturity  of  the  apples  turned  to  account  on  tlie  composition 
of  the  juice,  and  consequently  on  that  of  the  articles  manu- 
factured from  it,  —  cider  and  vinegar. 

The  apples  in  the  above  stated  case  were  all  talven  from 
the  tree  on  the  same  day,  Oct.  6,  1885,  and  part  of  them 
wrapped  in  paper  and  put  into  close  drawers  in  a  cool  room 
to  be  kept  for  later  tests.  These  analytical  results  coincide 
with  those  obtained  on  a  previous  occasion. 

Baldwin  Apple. 


Amount  of  Dry 

Amount  of  Moist- 

Specific Gravity 

Percentage       of 

1877. 

Matter  left  at 

ure  left  at  100°- 

of  Juice  at  12° 

Sugar  in  Juice. 

100°  to  110°  C. 

to  110°  C. 

to  15°  C. 

Sept.  1, 

20.14 

79.86 

1.055 

3.09 

Oct.  9, 

19.66 

80.34 

1.065 

6.25 

Nov  27,     . 

- 

- 

1.075 

10.42 

These  three  samples  Avere  taken  from  the  tree  on  the  day 
stated,  and  tested  without  delay. 

Rhode  Island  Greening. 


1877. 

Amount  of  Dry 
Matter  left  at 
100°  to  110°  C. 

Amount  of  Moist- 
ure left  at  100° 
to  110°  C. 

Specific  Gravity 
of  Juice  at  12° 
to  15°  C. 

Percentage      of 
Sugar  in  Juice. 

Sept.  1,       . 
Oct.  9, 
Nov.  27,     . 

20.27 

19.68 
20.25 

79  73 

80.32 
79.75 

1.055 
1.066 

1.080 

3.16 

7.14 

11.36 

The  first  two  samples  were  tested  directly  after  they  were 
taken  from  the  tree.     The  third,  which  resembles   closely 
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the  second,  when  taken  from  the  tree,  October  9th,  was 
wrapped  in  a  paper  and  kept  in  a  close  box  ;  it  was  tested 
November  27th,  or  about  seven  weeks  after  being  taken 
from  the  tree.  A  glance  at  the  above  results  reveals  the  fact, 
at  once,  that  the  Greening  taken  from  the  tree  suffered  simi- 
lar changes  in  its  composition  as  the  Baldwin  left  on  the  tree. 

In  the  ripening  of  the  grape  it  has  been  noticed  that  there 
IS  no  gain  in  the  per  cent,  of  sugar  after  its  removal  from 
the  vine,  except  by  the  evaporation  of  moisture  ;  while  in 
the  apple  a  very  marked  increase  takes  place.  This  would 
seem  to  indicate  that  the  starch,  which  is  always  present  in 
the  apple,  was  gradually  converted  into  sugar.  (See  Ab- 
stract of  Investigation,  Keport  of  Secretary  of  Massachusetts 
Stale  Board  of  Agriculture  for  1879-80,  p.  365.) 

The  farther  the  apples  are  advanced  towards  maturity, 
the  more  sugar  is  found  in  the  juice,  the  more  alcohol  can 
be  produced  subsequently  by  fermentation,  and  ultimately 
the  more  acetic  acid  will  be  obtained  in  an  equally  well- 
managed  vinegar  factory.  The  attainable  quantity  of  alco- 
hol in  the  cider,  and  of  acetic  acid  in  the  cider  vinegar, 
stands  in  a  direct  relation  to  the  percentage  of  sugar  in  the 
apple  juice. 

As  each  variety  has  its  own  time  for  maturing  fully,  inde- 
pendent of  season,  much  advantage  may  be  gained  by  assort- 
ing the  apples  before  they  are  sent  to  the  mill,  with  reference 
to  that  condition.  Neither  half-ripe  apples  nor  much  over- 
matured  apples  are  best  for  the  mill,  to  secure  the  most  val- 
uable juice  they  are  able  to  furnish. 

Apple  Pomace.  —  The  samples  of  ap])le  pomace  described 
below  with  reference  to  their  relative  fodder  value,  were  ob- 
tained in  connection  with  the  production  of  some  of  the  pre- 
viously reported  juice  of  apples.  The  fodder  analyses  of 
these  pomaces  are  accompanied  by  fodder  analyses  of  whole 
apples,  in  some  instances  of  the  same  varieties  from  which 
the  former  had  been  produced,  either  at  our  own  laboratory 
by  the  use  of  a  hand  press,  or  by  means  of  an  ordinary  cider 
mill  in  the  vicinity  of  Amherst. 


90  AGRICULTURAL  EXPERIMENT  STATION.    [Jan. 


Fodder  Analyses  of  Apple  Pomace. 


R.  I.  Greening. 

Baldwin. 

ANALYSES  OF   DRY  MATTER. 

Amherst, 
Oct.  6, 1885. 

Prescott, 
Oct.  6, 188.5. 

Crude  Ash,     ....... 

"      Cellulose, 

"     Fat, 

"     Protein  (Nitrogenous  Matter),  . 
Non-nitrogenous  Extract  Matter, 

1.09 

16.58 
3.19 
6.94 

70.20 

1.82 

13.15 

4.37 

7.73 

72.93 

100.00 

100.00 

Fodder  Analyses  of  Whole  Apple. 


R.  L  Greening. 

Sweet  Apple. 

ANALYSES  OF  DRY  MATTER. 

Amherst, 
Oct.  28, 188.5. 

Prescott, 
Oct.  28,   885. 

Crude  Ash, 

"     Cellulose, 

"     Fat 

"     Protein  (Nitrogenous  Matter), 
Non-nitrogenous  E.xtract  Matter, 

2.13 
7.05 
2.81 
4.57 
83.44 

2.02 

6.14 

1.71 

3.92 

86.21 

100.00 

100.00 

The  value  of  apple  pomace  for  feeding  purposes  depends 
largely,  if  otherwise  in  a  good  condition,  on  the  amount  of 
dry  matter  it  contains.  In  our  case  the  latter  varied,  when 
fresh  from  the  mill,  from  15  to  20  per  cent.,  making  17.5 
per  cent,  the  average  result. 

The  same  circumstance  applies  to  the  determination  of  the 
relative  fodder  value  of  the  whole  apple.  The  amount  of 
dry  matter  found  in  the  whole  apples  did  not,  in  our  case, 
differ  essentially  from  that  found  in  the  various  pomaces. 
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The  pomace  is  richer  in  nitrogenous  matter  than  the  apple 
from  which  it  has  been  produced.  The  money  value  of  its 
fodder  constituents  is  usually  assumed  to  be,  pound  for 
pound,  one-third  higher  than  that  of  the  whole  apple  which 
served  for  its  production. 

A  well-matured  apple  yields,  in  a  good  mill,  from  55  to 
60  per  cent,  of  juice  and  from  40  to  45  per  cent,  of  pomace. 
European  authorities  (E.  Wolff)  consider  the  money  value 
of  the  fodder  constituents  contained  in  good  varieties  of 
apples  and  pears  somewhat  higher  than  that  contained  in  an 
equal  weight  of  turnips ;  and  those  of  the  apple  pomace 
equal  to  those  of  sugar  beets. 

Apples  and  apple  pomace  ought  to  be  fed  in  moderate 
quantities,  similar  to  those  adopted  in  case  of  root  crops,  to 
secure  their  full  benefit  as  an  efficient  ingredient  of  the  daily 
diet  for  various  kinds  of  farm  live  stock.  Being  deficient, 
comparatively  speaking,  in  nitrogenous  and  certain  saline 
constituents,  they  ought  to  be  liberally  supplemented  for 
dairy  stock  with  wheat  shorts,  bran,  oil  cakes,  clover,  good 
hay,  etc. 

It  has  been  recommended  to  sprinkle,  in  the  earlier  part 
of  the  season,  over  the  crushed,  half-matured  apple  mass, 
some  pulverized  chalk,  to  counteract  the  action  of  an  excess 
of  free  organic  acids  on  the  dio^estive  organs. 
.  Some  of  the  pomace  has  been  ensilaged  to  study  the 
changes  in  the  silo. 

The  scarcity  of  reliable  analyses  of  our  prominent  fruit 
trees,  as  well  as  of  parasitic  vegetation,  which  at  times 
appears  upon  them,  may  serve  as  an  excuse  for  closing  this 
chapter  with  some  analyses  of  C.  Erdmann,  taken  from  his 
dissertation,  "The  Inorganic  Constituents  of  Plants":  Got- 
tingen,  1855. 

Analysis  of  Apple-tree  (  Wood). 

[Collected  in  the  beginning  of  June.] 

Per  cent. 

Potassium  oxide, 8.461 

Sodium  oxide, 1.83G 

Calcium  oxide, 57.070 

Magnesium  oxide, 2.827 

Phosphate  of  iron, 1.400 
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Per  cent. 

Phosphoric  acid, 3.210 

Sulphuric  acid, 1.000 

Silicic  acid, .         .         .         .  1810 

Chlorine, .420 

Carbonic  acid, 24.300 

Loss  (carbon,  etc.), 2.672 

100.000 


Analyses  of  Mistletoe  (Viscum  album). 

[Taken,  in  the  beginning  of  June,  from  an  apple-tree.] 

The  specimens  which  served  for  the  following  analyses 
were  collected  at  the  same  time  when  the  wood  of  the  apple- 
tree  upon  which  they  had  grown  was  secured  for  the  preced- 
ing analysis. 

Moisture  in  stems, 56.68  per  cent. 

Moisture  in  leaves, 62.52        " 

Ash  constituents  in  stems, 1.90       " 

Ash  constituents  in  leaves, 3.85        " 

One  hundred  parts  of  the  ash  constituents  contained  :  — 


Potassium  oxide,  . 

19.736 

20.153 

Sodium  oxide, 

4.327 

4.127 

Calcium  oxide. 

22.600 

22.176 

Magnesium  oxide, 

9.335 

9.750 

Phosphate  of  iron. 

1.580 

1.640 

Phosphoric  acid,    . 

16.370 

16.276 

Sulphuric  acid, 

1250 

1.050 

Silicic  acid,    . 

2.053 

2.045 

Chlorine, 

.864 

.815 

Carbonic  acid. 

16.800 

15.720 

Loss  (carbon,  etc.), 

6.786 

6.048 

100.000 

100.000 
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A  comparison  of  the  ash  constituents  of  the  leaves  and  of 
the  stems  of  the  mistletoe  shows  but  a  very  slight  diflFereuce  ; 
whilst  those  of  both,  compared  with  those  of  the  apple  wood 
they  had  grown  on,  show  a  marked  difference  in  potassa, 
lime,  phosphoric  acid  and  magnesia.  The  ash  of  the  para- 
site contains  six  times  more  potassa,  five  times  more  phos- 
phoric acid,  and  four  times  more  magnesia  than  that  of  the 
wood  of  the  apple-tree;  the  latter,  on  the  other  hand,  con- 
tains two  and  one- half  times  more  lime  than  the  former. 

A  serious  influence  of  the  growth  of  the  parasite  on  the 
normal  condition  of  the  tree  can  scarcely  be  doubted. 

Cranberry . 

The  specimens  of  the  cranberry  which  served  for  this  test 
were  furnished  by  parties  engaged  in  their  growth  and  de- 
siring to  know  the  relative  proportion  of  the  essential  ele- 
ments of  plant  food,  for  the  purpose  of  determining  what  to 
return  to  the  soil. 

The  analysis  is  republished  in  consequence  of  frequent  in- 
quiries. 

The  following  tables  give  the  analyses  of  the  fruit  two 
weeks  after  harvesting.  One  hundred  air-dry  weight  parts 
contained  :  — 


1877. 

1878. 

Moisture  lost  at  100°  to  110°  C,  . 

89.290 

89.890 

Dry  Matter, 

10.710 

10.110 

Ash  Constituents  in  Dry  Matter,  .... 

- 

.179 

Nitrogen  in  Dry  Matter,       .        .                 .        . 

- 

.160 

Specitie  Gravity  of  Juice  at  15°  C,       . 

1.025 

1.025 

Grape  Sugar  in  Juice, 

1.350 

1.700 

Free  Acid  in  Juice, 

2.250 

2.430 

No  cane  sugar  was  found  ;  the  acid,  probably,  was  of  two 
kinds,  —  citric  acid  or  the  acid  of  the  lemon,  and  malic  acid 
or  that  of  the  apple. 
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The  dried  ash  of  the  cranberries  collected  in   1877  con- 
tained ;  — 


Potassium  oxide, 

Sodium  oxide, . 

Calcium  oxide. 

Magnesium  oxide,  . 

Ferric  oxide,    . 

Phosphoric  acid. 

Silicic  acid  and  trace  of  sand. 


Moisture  at  100°  C, 
Dry  Matter,      . 
Nitrogen  (in  Dry  Matter), 
Crude  Ash  (in  Dry  Matter) , 
Insoluble  Matter  in  Ash, 
Potassium  oxide, 
Sodium  oxide, . 
Calcium  oxide. 
Magnesium  oxide. 
Phosphoric  acid. 
Ferric  oxide,    . 

Relative  proportion  of  the  essential  ash  constituents,  solu- 
ble in  acids  :  — 


47.96  per  cent. 

6.58 

.       18.58 

6.78 

.66 

14.27 

5.22 

Rhubarb. 

stems  and  Leaves. 

Roots. 

Fresh. 

Fresh. 

91.67  per  cent. 

74.35  per  cent 

8.33 

25.65 

.13 

.55 

1.72 

2.28 

.22 

.25        " 

.36 

.53 

.03 

Not  determined. 

.34 

.50  per  cent 

,13 

.16 

.02 

.06        " 

.003 

.02 

Potassium  oxide. 

41.37 

per  cent. 

37.92  per 

Sodium  oxide. 

3.39 

8.84 

Calcium  oxide. 

38.62 

35.95 

Magnesium  oxide,  . 

14.50 

11.40 

Phosphoric  acid. 

1.80 

4.32 

Ferric  oxide,    . 

mi_  _    1 •_   1 1 

.32 

'.  _   J       £.      _ 

L       ll-    _       

1.57 

L       ^C      

The  analysis  has  been  carried  out  at  the  request  of  garden 
farmers  in  the  eastern  part  of  the  State.  The  sample  was 
collected  from  the  fields  of  the  college  at  the  time  when  the 
plant  was  blooming.  The  results  may  give  some  more  defi- 
nite basis  for  an  advantageous  mode  of  manuring. 

Horse  Radish. 

(COCHLEARIA    ArMOVACIA  L.  ;     MuSTARD,    FAMILY,  —  CrUCIFER^.) 

The  examination  of  this  well-known  garden  plant  was  car- 
ried on  at  the  request  of  a  farmer  in  Franklin  County,  who  is 
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engaged  in  the  preparation  of  horse  radish,  with  vinegar,  for 
family  use.    The  roots  had  evidently  lost  some  of  their  orig- 
inal moisture  by  storing,  at  the  time  of  their  examination. 
One  hundred  parts  of  the  fresh  roots  contained  :  — 

Moisture  at  100°  C, 76.68  per  cent. 

Dry  Matter, 23.32 

Nitrogen  in  Dry  Matter, .36        " 

Sulphur  in  Dry  Matter, 06 

Crude  Ash  in  Dry  Matter, 1.87       " 

The  crude  ash  —  1.87  —  consisted  of  0.71  parts  of  insolu- 
ble silicious  matter  (including,  most  likely,  some  soil),  and 
of  1.16  parts  of  soluble  mineral  constituents  of  plant  food. 

Relative  proportion  of  essential  ash  constituents,  soluble 
in  acids,  sulphur  and  chlorine  excluded  :  — 

Magnesium  oxide, 8.24  per  cent. 

Ferric  oxide, 2.13        " 

Calcium  oxide, •        .  13.47        " 

Sodium  oxide, 10.29        " 

Potassium  oxide, 62.06        " 

Phosphoric  acid, 3.81        " 

100.00 

The  roots  contain,  besides  a  notable  amount  of  nitrogenous 
constituents,  a  series  of  valuable  non-nitrogenous  substances, 
as  starch,  sugar,  gum,  and  organic  acids,  —  a  circumstance 
which  cannot  fail  to  impart  to  them  a  considerable  nutritive 
vaiue,  equal,  if  not  superior,  to  several  of  our  most  valuable 
root  crops.  Their  peculiarity  consists,  mainly,  in  the 
presence  of  some  sulphur-containing  organic  constituents 
(myrosin,  etc.),  which  cause,  in  the  fresh  and  crushed  roots, 
the  production  of  a  sulphur-containing,  volatile  compound. 
The  latter  resembles,  in  odor  and  taste,  the  volatile  mustard 
oil  (^liliodanallyl) .  Some  investigators  assume  their  iden- 
tity. The  amount  of  this  product,  according  to  the  state- 
ment of  good  observers,  depends  largely,  either  on  the 
general  character  of  the  soil,  or  on  the  presence  of  some 
peculiar  constituent  in  the  latter.  It  would  be  not  without 
interest  to  study  the  effect  of  gypsum,  or  of  sulphate  of  pot- 
ash, as  a  special  fertilizer,  on  the  character  of  the  roots 
raised  in  their  presence. 
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ANALYSES   OF  FODDER   ANT>  FOOD. 


HAMPDEN  PROLTFIC   CORN. 

[Sent  on  for  examination  from-  Springfield,  Mass.] 

The  ears  contained  from  eighteen  to  twenty  rows  of  ker- 
nels, were  of  a  whitish  color,  and  had  an  average  length  of 
from  9|  to  10  inches.  They  consisted  in  weight  of  from 
86.5  to  88.2  per  cent,  of  kernels,  and  from  2L8  to  23.5  per 
cent,  of  cobs.  The  average  weight  of  the  ears  sent  on,  varied 
from  473.4  to  491.4  grames  (abont  1  lb.)  ;  that  of  a  single 
kernel,  from  .39  to  .43  grames.  The  moisture  amounted 
to  from  8.02  to  11.43  per  cent. 

No.  1  was  raised  upon  a  sandy  loam,  in  good  condition. 

No.  2  was  raised  upon  a  heavy  soil,  in  good  condition, 
according  to  statements  made. 


No.   1. 


No.   2. 


Moisture  of  kernels, 
Dry  Matter,  . 


Analysis  of  Dry  Matter. 
Crude  Ash,   .... 

"       Cellulose,  ..... 

"      Fat, 

"       Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


11.43 

88.57 


100.00 

1,72 

2.17 

4.52 

11.36 

80.23 

100.00 


8  02 
91.98 


100.00 

1.69 

1.98 

5.29 

18.73 

77.31 

100.00 
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The  analysis  of  this  variety  of  corn  furnishes  an  additional 
illustration  of  the  influence  of  fitness  and  condition  of  soil  on 
the  composition  of  one  and  the  same  kind  of  crop,  under 
similar  climatical  conditions.  The  corn  No.  2  contains  nearly 
one-fifth,  or  20  per  cent.,  more  fat  and  nitrogenous  com- 
pounds—  the  most  costly  constituents  —  than  sample  No.  1. 
A  comparison  of  the  above  stated  analytical  results,  with 
the  analyses  of  prominent  varieties  of  corn  raised  within  the 
State,  shows  that,  as  far  as  composition  is  concerned,  the 
Hampden  Prolific  Corn  may  be  counted  of  equal  value  with 
our  home  standard  articles.  For  details  I  refer  to  an  article 
"On  Relative  Value  of  Several  Prominent  Varieties  of  East- 
ern, Western  and  Southern  Corn,"  published  in  the  annual 
report  of  the  secretary  of  the  Massachusetts  State  Board  of 
Agriculture  for  1879,  pages  221-250. 

To  manure  our  farm  crops  well  pays,  as  a  rule,  not  less  in 
regard  to  the  improvement  in  quality  than  in  the  increase  of 
quantity. 


I.    BLUE    JOINT    GRASS    HAY. 

(Calamagkostis  Canadensis.) 

[From  the  lands  along  the  Ipswich  River;   for  the  Essex  County  Agricultural 

Society.] 


a 
o 

c    c 

fi  °  i 

6 

• 

©    "m 
to    o 
a    o. 

uents 
in  a 

00  lb. 

a  0 

t.  of 
ility 
ituen 

1    1 

■5  ^  '^ 

0    -Q    ts 

g" 

0  '^    0 

i  §  0 

£    0 

■5 

CLi 

0 

Pi 

£ 

^ 

Moisture  at  100<^  C, 

5.90 

118.00 

' 

Dry  Matter,     .... 

94.10 

1,882.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

6.20 

124.00 

_ 

_ 

^ 

"      Cellulose,     . 

28.91 

678.20 

335.36 

58 

}>S 

"      Fat,       .... 

2.54 

50.80 

23.37 

46 

"      Protein    (Nitrogenous 

Matter),  . 

7.29 

145.80 

83.11 

57 

Non-nitrogenous  Extract  Mat- 

"           ter,  .... 

55.06 

1,101.20 

693.76 

63 

100.00 

2,000  00 

1,135.60 

- 

J 
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The  grass  had  been  cut  in  the  first  week  in  August. 


The 


hay  sent  on  consisted  in  the  main  of  blue  joint  grass,  yet 
contained,  besides,  a  variety  of  other  plants  found  in  similar 
localities,  aajuncus,  cyperus,  etc.  Its  composition  is  similar 
to  that  of  several  samples  of  hay  obtained  from  the  low 
marsh  meadows,  sent  on  by  the  Rowley  Farmers'  Club.  (See 
First  Annual  Report,  1883,  pp.  74  and  75.) 


II.     BUNKER  MEADOW   HAY. 

[Sent  on  by  the  Secretary  of  the  Essex  County  Agricultural  Society.] 


a 

o 

S)  c 
S  .2 
c  .ti 

a!  a 

|.s| 

Pounds     digest- 
ible  in  a  ton 
of  2,000  lbs. 

Per  cent,  of  Di- 
gestibility    of 
Constituents. 

% 

3 

•A 

Moisture  at  100°  C, 

Dry  Matter,     .... 

11.35 

88.65 

100.00 

6.40 

30.71 

2.29 

7.66 

52.94 

100.00 

227.00 
1,773.00 

2,000.00 

128.00 

614.20 

45.80 

153.20 

1,058.80 

2,000.00 

_ 

\ 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

"       Cellulose, 

"       Fat 

"       Protein     (Nitrogenous 
Matter),     . 
Non-nitrogenous     Extract 

Matter,         .... 

208.83 
34.81 

130.22 

995.27 

1,369.13 

34 
76 

85 

94 

1 
J 
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III.     HIGH  MEADOW   HAY. 


Percentage  Com- 
position. 

Constituents  (in 
lbs.)  in  a  ton 
of  2,000  lbs. 

2.  C 

c  S 

&4 

.i   o     . 

6 
1 

1 

Moisture  at  100°  C, 

Dry  Matter,     .... 

10.60 

89.40 

212.00 
1,788.00 

- 

_ 

1 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

Cellulose,      . 

Fat,       .... 

"       Protein     (Nitrogenous 

Matter),     . 

Non-nitrogenous    Extract 

Matter,         .... 

100.00 

7.58 
27.23 

2.77 

9.33 
53.09 

2,000.00 

151.60 

544.60 

55.40 

186.60 

1,061.80 

185.16 
42.10 

158.61 

998.09 

34 
76 

85 

94 

100.00 

2,000.00 

1,383.96 

- 

) 

The  above  described  samples  of  hay,  I.,  11.  and  III.,  have 
"been  examined  by  the  direction  of  the  Secretary  of  the  Essex 
County  Agricultural  Society,  for  farmers  in  Topsfield,  Mass. 
The  hay  had  been  obtained  from  meadows  in  the  vicinity  of 
the  Ipswich  River.  No.  III.  is  the  most  nutritious  material, 
and  No.  II.  has  a  larger  amount  of  digestible  matter  than 
No.  I. 


100  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


CORN   MEAL. 

[93.28  per  cent,  passed  through  mesh  144  to  square  inch.    Bought  of  J.  L.  Holley, 
South  Amherst,  Mass.] 


a 
8 

Ms 
Z  ° 

S3  a 
P- 

wo 

fi 

gs"s 

1^§ 

t.  S  p 

Ph 

01 

Moisture  at  100"  C, 

Dry  Matter,     .... 

1195 

88.05 

239.00 
1,761.00 

- 

- 

^ 

Analysis  of  Dry  Matter. 

Crude  Ash, 

"       Cellulose, 

"       Fat,       .... 

"       Protein     (Nitrogenous 
Matter),     . 
Non-nitrogenous     Extract 

Matter,         ... 

100.00 

1.59 
2.59 
4.43 

13.13 

78.26 

2,000.00 

31.80 
51.80 
88  60 

262.60 

1,565.20 

17.61 
67.34 

223.21 

1,471.29 

34 
76 

85 

94 

100.00 

2,000.00 

1,779.45 

- 

) 

HOMINY  MEAL. 

[Sent  on  for  examination  from  Bolton,  Mass.    70.56  per  cent,  passed  through  mesh 
144  to  square  inch.] 


s 

5 

■5.2 

Ph 

Constituents  (in 
lbs.)  in  a  ton 
of  2,000  lbs. 

Pounds    digest- 
ible in  a  ton 
of  2,000  lbs. 

5°5 

Ph 

6 

'5 
Pi 

> 

Moisture  at  100°  C, 

8.11 

162.20 

) 

Dry  Matter,     .        . 

91.89 

1,837.80 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

3.24 

64.80 

- 

- 

00 

"      Cellulose, 

4.78 

95.60 

32.50 

34 

>^ 

"       Fat 

12  22 

244.40 

185.74 

76 

"       Protein     (Nitrogenous 
Matter),     . 

11.76 

235.20 

199.92 

85 

Non-nitrogenous    Extract 
Matter,         .... 

68.00 
100.00 

1,360.00 
2,000  00 

1,278.40 
1,696.56 

94 

- 

^ 
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The  article  was  of  a  good  mechanical  condition,  and  its 
composition  notable  on  account  of  the  exceptional  high  per- 
centage of  fat.  The  statement  concerning  its  digestibility  is 
based  on  that  of  corn,  as  no  actual  trials  in  that  direction 
are  known  to  us. 

MIDDLINGS. 

[Sent  on  t»y  Bolton  Farmers'  and  Mechanics'  Association,  Bolton,  Mass.] 


a 

Q 

ll 
P 

Pi 

■a  *-- 

=  8 

X  — o 

1  ^ 

eg '3 
"go 

•2 
PS 

va 

Moisture  at  lOG"  C, 

9.25 

185.00 

1 

1 

\ 

Dry  Matter,     .... 

90.75 

1,815.00 

<B 

o 

^+H 

5^-H 

100.00 

2,000.00 

S 

o3 

Analysis  of  Dry  Matter. 

o 

03 

-4J 

o 

Crude  Ash,      .... 

5.34 

106.80 

j2 

o 

"       Cellulose,      . 

8.40 

168  00 

-s 

'a 

1*:: 

Fat,       .... 

6.46 

129.20 

0) 

a 

r^ 

"       Protein     (Nitrogenous 
Matter),     . 
Non-nitrogenous    Extract 

18.18 

363.60 

0)  ■" 

■2  ® 

1-4 

Matter,         .... 

61.62 

1,232.40 

«  a 

100.00 

2,000.00 

^ 

^ 

The  article  is  rich  in  valuable  constituents  for  feeding  pur- 
poses, and  compares  favorably  with  those  of  its  kind.  It 
seems  quite  safe  to  assume  the  rates  of  digestibility  noticed 
in  wheat  bran,  fed  to  cattle,  which  have  been  repeatedly 
stated  in  the  bulletins.     (See  No.  11,  page  5.) 


Analysis  of  Sugarhouse  Molasses. 

[From  Grange  Store,  Amherst,  Mass.] 
(Sugar  Cane.) 

Moisture  at  lOO'^  C, 22.98  per  cent- 

Dry  matter,         .        .        .        .        .    '    .        .        .        .  77.02 

Total  sugar, 66.11 

Glucose, 16.98 

Sucrose 49.13 

Magnesium  oxide, 19 

Calcium  oxide, 28 
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YALUATIOIS'    OF    FERTILIZERS,    AND 
FERTILIZER   ANALYSES. 


Tkade   Values  of  Feetilizing   Ingredients  in  Raw 
Materials  and  Chemicals. 


Cents  pek  Pound. 


Nitrogen  in  ammonia, 

Nitrogen  in  nitrates, 

Nitrogen  in  dried  and  fine  ground  fish,  . 

Organic  nitrogen  in  guano  and  fine  ground  blood  and 

meat, 

Organic  nitrogen  in  cotton  seed,  linseed  meal,  and  in 

castor  pomace, 

Organic  nitrogen  in  fine  ground  bone,   . 

Organic  nitrogen  in  fine  medium  bone,  . 

Organic  nitrogen  in  medium  bone. 

Organic  nitrogen  in  coarse  medium  bone, 

Organic  nitrogen  in  coarse  bone,  horn  shavings,  hair 

and  fish  scraps,     ....... 

Phosphoric  acid,  soluble  in  water,  .... 

Phosphoric  acid,  soluble  in  ammonia  citrate,* 
Phosphoric  acid,  insoluble  in  dry  fine  ground  fish,  and 

in  fine  bone,  ....... 

Phosphoric  acid,  insoluble  in  fine  medium  bone,    . 
Phosphoric  acid,  insoluble  in  medium  bone,  . 
Phosphoric  acid,  insoluble  in  coarse  medium  bone. 
Phosphoric  acid  in  coarse  bone,      .... 

Phosphoric  acid  in  fine  ground  rock  phosphate,     . 

Potash  as  high  grade  sulphate, 

Potash  as  kainite,     ....... 

Potash  as  muriate,    ....  .        . 


22 

18 
20 

18 

18 
18 
16 
14 
12 

10 

10 

9 

6 

H 
5 

4 

n 

41 


18 
18 
18 

18 

18 
18 
16 
14 
12 

10 
9 


6 

5 

4i 
4 
2 

n 

41 


*  Dissolved  from  two  grama  of  phosphate,  unground,  by  100  cc.  oeutral  solution  of  am- 
monium citrate,  sp.  gr.  1.09,  in  30  minutes  at  65  deg.  C,  with  agitation  once  in  five  minutes; 
commonly  called  "  reverted  "  or  "  backgone  "  phosphoric  acid. 
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The  above  trade  values  are  the  figures  at  which,  on  March 
1st,  the  respective  ingredients  could  be  bought  at  retail  for 
cash  in  our  markets  in  the  raw  materials^  which  are  the 
regular  source  of  supply. 

They  also  correspond,  as  has  been  stated,  to  the  average 
wholesale  prices  for  the  six  months  ending  March  1st,  plus 
20  per  cent,  in  case  of  goods  for  which  we  have  wholesale 
quotations.  The  calculated  values  obtained  by  the  use  of 
the  above  figures,  will  be  found  to  agree  fairly  with  the  rea- 
sonable retail  price  in  case  of  standard  raw  materials,  such 


Sulphate  of  Ammonia, 
Nitrate  of  Soda, 
Muriate  of  Potasli, 
Sulpiiate  of  Potasli, 
Dried  Blood, 

Plain  Superphosphates. 


Azotin, 

Dry  Ground  Fish, 

Cotton  Seed, 

Castor  Pomace, 

Bone, 


Wood  Ashes. 

[I.,  II.    Ashes  sent  on  from  Beverly,  Mass.] 

[III.    Canada  ashes,  sent  on  by  the  Secretary  of  the  Greenfield  Farmers'  Club.] 

[IV.    Sent  on  for  examination  from  Chicopee,  Mass.] 


Pounds  per  Hundked. 

I. 

II. 

III. 

rv. 

Moisture  at  100°  C,       .        .        . 

8.80 

14.40 

12.93 

15.73 

Potassium  oxide,    .... 

2.18 

2.25 

5.50 

5.93 

Calcium  oxide,       .... 

45.90 

34.33 

83.99 

35.45 

Magnesium  oxide, 

3.63 

3.13 

4.22 

3.41 

Phosphoric  acid,     .... 

2.22 

1.79 

2.05 

1.60 

Insoluble  matter,   .... 

8.86 

14.40 

10.42 

10.29 

Samples  I.  and  II.  are  apparently  partly  leached  ;  samples 
III.  and  IV.  are  of  a  fair  average  composition. 
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Canada  Wood  Ashes. 

[I.    E.  Mcljarvey.    Collected  of  Edward  Swan,  South  Deerfield,  Mass.] 
[II.    Miinroe,  Judson  &  Stroup,  Oswego,  N.  Y.    Collected  of  Walter  Crafts  &  Son 

"Whately,  Mass.] 
[III.    Sent  on  for  examination  from  Montague,  Mass.] 


Pounds  peb  Hdndked. 

I. 

II. 

in. 

Moisture  at  100°  C  , 

16.55 

11.95 

6.75 

Calcium  oxide, 

34.42 

39.60 

34.71 

Magnesium  oxide, 

2.52 

2.28 

2.45 

Potassium  oxide,    .                 .... 

5.36 

6.46 

6.30 

Phosphoric  acid, 

2.06 

1.77 

2.21 

Insoluble  matter,  ...... 

24.10 

10.12 

16.10 

These  samples  are  of  good  composition ;  they  are  sold  at 
25  cents  per  bushel  on  board  of  cars.  The  bushel  averages 
from  45  to  48  pounds. 


Canada  Ashes. 

[I.    Collected  of  Wm.  H.  Earle  &  Co.,  Worcester,  Mass.] 
[II.    Munroe,  Judson  &  Stroup.    Collected  of  Albert  Montague,  South  Deerfield, 

Mass.] 
[III.    Munroe,  Judson  &  Stroup.    Collected  of  E.  M.  Roche,  South  Deerfield,  Mass.] 


Pounds  per  Hundred. 

I. 

II. 

ni. 

Moisture  at  100°  C, 

3.30 

11.25 

13.33 

Total  phosphoric  acid, 

2.30 

1.09 

1.28 

Potassium  oxide, 

8  51 

6.36 

5.91 

Calcium  oxide, 

37.49 

37.62 

39.21 

Magnesium  oxide, 

3.93 

7.47 

5.11 

Insoluble  matter, 

11.60 

6,37 

9.36 
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Sample  I.  sold  at  $14.25  per  ton,  counting  45  pounds  the 
weight  of  a  bushel,  at  33  cents  per  bushel.  Samples  II.  and 
III.  sold  at  25  cents  per  bushel,  of  from  45  to  48  pounds 
each. 


Ash  of  8pent  Tan  Bark. 

[Sent  on  for  examination  from  North  Adams,  Mass.] 


Pounds  per  Hdndked. 

I. 

II. 

Moisture  at  lOO'^  C, 

7.75 

- 

Calcium  oxide, 

31.78 

31.35 

Magnesium  oxide,        ...... 

2.57 

5.10 

Potassium  oxide, 

1.14 

2.87 

Phosphoric  acid, 

2.77 

1.92 

The  article  resembles  leached  wood  ash,  as  might  be  ex- 
pected from  the  previous  treatment  of  the  hemlock  bark. 


Potash  Salts. 

[Sent  on  by  the  Secretary  of  the»Dartmouth  Farmers'  Club.] 

[I.    Potash  Salts,  a  fused  hard  mass,  of  a  claylsh-white  color.] 

[II.    Black  or  Blue  Ash,  a  moist,  lumpy  mass,  easily  pulverized.] 


PODNDS  PER  Hundred. 

I. 

II. 

Moisture  at  100"  C, 

1.08 

14.60 

Potassium  oxide, 

42.06 

13.13 

Sodium  oxide, 

24.51 

4.51 

Chlorine, 

19.30 

.08 

Sulphuric  acid, 

1.38 

7.90 

Insoluble  matter, 

1.00 

3.30 
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These  articles  are  evidently  waste  materials  from  some 
potash  industry.  No.  I.  represents  a  value  of  from  $36  to 
$37  per  ton  ;  it  contains  some  potassium  sulphide,  and  ought 
to  be  exposed  to  the  air,  previous  to  its  application,  to  pre- 
vent injurious  influences  on  the  young  growth.  No.  II.  con- 
tains a  considerable  amount  of  carbonates,  and  is  better  fitted 
for  direct  use  as  a  potash  source ;  it  is  worth  from  $11  to 
$12  per  ton. 


Muriate  of  Potas^h. 


[Sent  on  for  examination  by  Bolton  Farmers'  and  Meclianics'  Association,  Bolton, 

Mass.] 

Per  cent. 

63 

51.33 


Moisture  at  100°  C, 
Potassium  oxide, 


Valuation  per  ton,  at  current  rates,   . 


$43  63 


Muriate  of  Potash, 

[Used  at  Experiment  Station,  1885.] 


Moisture  at  100°  C, 
Potassium  oxide, 


Per  cent. 

.47 
49.80 


Valuation  per  2,000  lbs., 


t2  33 


Potash  Salts. 

[I.    Muriate  of  potash,  sent  on  from  Fall  River,  Mass.] 
[II.    Muriate  of  potash,  from  H.  L.  Phelps,  Southampton,  Mass.] 


Pounds  per  Hundred. 

I. 

II. 

Moisture  at  100°  C,      ......         . 

2.00 

1.50 

Potassium  oxide, 

52.00 

51.28 

Sodium  oxide, 

- 

8.04 

Insoluble  matter, 

- 

2.00 

Valuation  for  2,000  lbs., 

144  20 

143  59 
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Muriate  of  Potash. 

[Collected  in  Worcester,  Mass.] 

Per  cent. 

Moisture  at  100°  C .        •        •  1.63 

Potassium  oxide, •        •  63.68 

Insoluble  matter, .15 

Valuation  per  2,000  lbs $45  63 

Sulphate  of  Potash. 

[Sent  on  from  New  York  City.] 

Per  cent. 

Moisture  at  100°  C, .35 

Potassium  oxide, 47.60 

Sulphuric  acid,    .         .                  44.83 

Insoluble  matter,         .                 .67 

Valuation  per  2,000  lbs., .        .  $69  02 


[I.    Double  Sulphate  of  Potash  and  Magnesia,  sent  on  for  examination.] 
[II.    Double  Sulphate  of  Potash  and  Magnesia,  sent  on  trom  Hatfield,  Mass.] 


Pounds  per  HnNOBED. 

I. 

II. 

Moisture  at  100°  C, 

1.95 

2.73 

Potassium  oxide,  .        .        .        . 

23.37 

18.92 

Magnesium  oxide,         .        .        .        . 

12.86 

13.08 

Calcium  oxide, 

3.38 

3.97 

Sodium  oxide, 

Not  de- 
termined. 

9.61 

Sulphuric  acid, 

45.52 

4189 

Chlorine, 

1.36 

7.80 

Insoluble  matter, 

2.10 

2.36 

The  samples  represent,  probably,  the  extremes  in  com- 
position. Large  percentages  of  chlorides  are,  in  many  in- 
stances, considered  objectionable,  in  high-priced  sulphates. 
The  articles  have  been  oflfered  at  from  $38  to  $40  per  ton. 
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Krugit. 

[Bowker  Fertilizer  Co.,  Boston,  Mass.] 


Moisture  at  100°  C, 
Sodium  oxide,     . 
Potassium  oxide. 
Calcium  oxide,    . 
Magnesium  oxide, 
Sulpliuric  acid,    . 
Chlorine, 
Insoluble  matter  (in  acids), 


Per  cent. 

4.82 
5.57 
8.42 

12.45 
8.79 

81.94 
6.63 

14.96 


This  saline  belongs  to  the  products  of  the  "  German 
Potash  Industry"  at  Strassfurt.  It  contains  from  15  to 
16  per  cent,  of  sulphate  of  potassa,  besides  sulphate  of  lime 
(gypsum),  sulphate  of  magnesia,  and  chloride  of  sodium 
(common  salt),  etc.  A  careful  trial  of  the  article  upon  hill 
pastures,  as  a  top-dressing,  in  connection  with  fine  ground 
bones,  deserves  attention.  It  sold  at  $14  per  ton  of  2,000 
pounds,  on  board  of  cars  in  Boston. 


Lime  Kiln  Ashes. 

[Collected  at  Holyoke,  Mass.] 

Per  cent 

Moisture  at  100°  C, 

30.70 

Calcium  oxide,    . 

37.55 

Magnesium  oxide, 

3.68 

Potassium  oxide, 

1.70 

Phosphoric  acid. 

1.27 

Carbonic  acid,     . 

17.83 

Insoluble  matter, 

3  30 

Sold  at  22  cents  per  bushel. 
The  material  is  a  fair  sample  of  its  kind. 

Refuse  Lime. 

[Sent  on  for  examination  from  Lowell,  Mass.] 

Moisture  at  100°  C, 
Phosphoric  acid,     . 
Magnesium  oxide. 
Calcium  oxide, 
Insoluble  matter,    . 


Per  cent. 

33.54 
1.62 
8.30 

40.57 
.40 


The  lime  consists  of  a  mixture  of  calcium  oxide  and  car- 
bonate of  lime,  and  is  equal  in  pecuniary  value  to  air-slacked 
lime. 
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Plaster. 

[I.   Ground  Nova  Scotia  plaster.    Collected  of  B.  F.  Bridges,  South  Deerfield,  Mass. 

Sold  at  $7.50  per  ton.] 
[II.   Onondaga  plaster.    Collected  of  B.  F.  Bridges,  South  Deerfield,  Mass     Sold  at 

$6  per  ton.] 


Pounds  per  Hundred. 

I. 

II. 

Moisture  at  100°  C, 

Calcium  oxide, 

Sulphuric  acid, 

Insoluble  matter, 

4.07 
33..59 
47.23 

8.95 
29.60 
32.68 

8.95 

Moisture  at  100°  C 
Calcium  oxide, 
Magnesium  oxide, 
Sulphuric  acid, 
Carbonic  acid, 
losoluble  matter, 


Cayuga  Land  Plaster. 

[Sent  on  for  examination.] 


Per  cent. 
11.56 
29.35 
4.76 
32.76 
7.20 
1 2.00 


Sold  at  $6  per  ton. 
Bonehlack   Waste. 

[I.    Sent  on  by  Bolton  Farmers'  and  Mechanics'  Association,  Bolton,  Mass.] 
[II.    Sent  on  for  examination  from  Concord,  Mass.] 


Pounds  per  Hundred. 

I. 

II. 

Moisture  at  100°  C, 

Total  phosphoric  acid, ,     . 

Insoluble  matter, 

2.30 

30.20 

1.53 

6.00 

27.36 

6.60 

Allowing  four  cents  per  pound  of  phosphoric  acid  for 
boueblack  of  a  fine  mechanical  condition,  Sample  I.  repre- 
sents a  value  of  from  $23  to  $24,  and   Sample  II.  of  from 
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$21  to  $22  per  ton  of  2,000  pounds.  The  valuation  of  these 
articles  depends  somewhat  on  their  mechanical  condition. 
They  furnish  a  superior  material  for  the  manufacture  of 
superphosphate  of  lime. 


Dissolved  Boneblack. 

[Sent  on  for  examination  by  Bolton  Farmers'  and  Mechanics'  Association,  Bolton 

Mass.] 

Per  cent. 

10.05 

17.56 

16.84 

.44 

.28 
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Moisture  at  100°  C, 

Total  phosphoric  acid, 

Soluble 

Reverted      '•  '■ 

Insoluble     "  " 

Insoluble  matter,    . 


Valuation  per  2,000  lbs., 


$31  24 


Dissolved  Boneblack. 

[Used  at  Experiment  Station,  1885.] 

Moisture  at  100°  C, 

Total  phosphoric  acid, 

Soluble 

Reverted      "  " 

Insoluble     "  " 

Insoluble  matter,     . 

Valuation  per  2,000  lbs., 


Per  cent. 

11.73 
17.34 
16.64 
.44 
.26 
11.98 

$o0  86 


Fine  Ground  Bones. 

[Sent  on  for  examination  from  Hingham,  Mass.] 


Pounds  pee  Hundred. 

I. 

II. 

Moisture  at  100°  C,      .     , 

4.05 

3.65 

Total  phosphoric  acid, 

23.77 

26.37 

Reverted     "             " 

13.65 

16.78 

Insoluble    "             " 

10.12 

9.59 

Nitrogen, 

3.70 

2.90 

Insoluble  matter, 

1.50 

2.65 

Valuation  per  2,000  lbs., 

$43  27 

$44  96 
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The  valuation  of  ground  bones  varies  somewhat,  on  account 
of  differences  in  their  mechanical  condition.  The  majority 
of  these  articles  are  at  present  of  a  very  advantageous  form. 


Swift  Sure  Bone  Meal. 

[Used  at  Experiment  Station,  1885.] 


Moisture  at  100°  C, 

Total  phosphoric  acid, 

Soluble 

Reverted      "  " 

Insoluble     "  " 

Nitrogen, 

Insoluble  ruatter,    . 

Valuation  per  2,000  lbs.. 


Per  cent. 

5.60 
20.36 

6.63 

13.73 

6.75 

.48 

$43.89 


Home-made  Superphosphate. 

[Sent  on  for  examinatioH  from  Marblehead,  Mass.] 


Moisture  at  100°  C,    . 

Total  phosphoric  acid, 

Soluble 

Reverted     "  " 

Insoluble    "  " 

Insoluble  matter, 


Valuation  per  2,000  lbs., 


Per  cent. 
26.03 

12.78 

10.87 

.59 

1.32 

16.04 

B21  04 


The  article  was  obtained,  according  to  a  communication 
received,  by  treating  one  thousand  pounds  of  fine-ground 
South^^Carolina  rock  phosphate  with  six  hundred  pounds  of 
sulphuric  acid  of  66°  B.  specific  gravity,  diluted  previously 
with  an  equal  volume  of  water.  As  the  mixture  thus  pro- 
duced remains  for  some  time  more  moist  than  desirable,  it  is 
recommended  to  use  equal  weights  of  acid  and  water. 


Fertilizing  Material. 


[Sentjpn  for  examination  by  Farmers'  Club.  Lanesborough,  Mass.    No  guarantee 

obtained.] 

Per  cent. 

Moisture  at  100°  C 10.59 


Total  phosphoric  acid, 

Soluble 

Reverted    "  " 

Insoluble    "  " 


12.06 
6.78 
3.34 
1.94 
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Potassium  oxide, 
Nitrogen,     . 
Insoluble  matter, 

Valuation  per  2,000  lbs., 


Per  cent. 

.82 
3.13 
4.28 

Wl  06 


Complete  Fertilizer. 

[Sent  on  for  examination  by  Farmers  near  Worcester,  Mass.J 


Moisture  at  100°  C,  . 
Total  phosphoric  acid, 
Soluble 

Reverted    "  " 

Insoluble    "  " 

Potassium  oxide, 
Nitrogen,     . 
Insoluble  matter, 

Valuation  per  2,000  lbs., 


Per  cent. 

7.15 

14.00 

11.26 

2.38 

.36 

1.13 

2.56 

.83 

134  55 


Fertilizing  Materials. 

[Sent  on  from  Boston,  Mass.] 


Pounds  pes  Hdndred. 

I. 

II. 

Moisture  at  100"  C,     .                  

4.10 

6.24 

Phosphoric  acid, 

1.77 

.48 

Potassium  oxide, 

1.35 

.40 

Nitrogen 

1.33 

.57 

Calcium  oxide, 

11.44 

18.84 

Magnesium  oxide, 

1.36 

1.23 

Insoluble  matter, 

48.35 

43.53 

The  materials  are  evidently  mixtures  of  refuse  from  vari- 
ous sources,  and  contain  large  quantities  of  insoluble  mat- 
ter. No.  I.  is  worth  from  $7  to  $8  per  ton,  and  No.  II. 
from  $2.50  to  $3. 
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Fish    Waste. 

[Sent  on  from  the  Secretary  of  Hampshire,  Franklin  and  Hampden  Society.] 

Per  cent. 

Moisture  at  100^  C, 41.92 

Total  phosphoric  acid, 6.20 

Soluble       "  " 83 

Reverted     "            "            2.02 

Insoluble    "            "            2.35 

Nitrogen, 7.60 

Insoluble  matter, .28 

Valuation  per  2,000  lbs  , 134.37 

Ammonite. 

[Sent  on  by  Secretary  of  Hatfield  Grange.] 

Guaranteed  composition  :  Ammonia,  15  to  16  per  cent, 
(equivalent  to  nitrogen,  12.4  to  13.2  per  cent.)  ;  phosphoric 
acid,  4  to  6  per  cent. 

Per  cent. 

Moisture  at  100°  C, 5.88 

Total  phosphoric  acid, 3.43 

Nitrogen  (^ammonia,  13.76  per  cent.),    ...                 .11.33 
Insoluble  matter, 1.38 

Valuation  per  2,000  lbs., $44.90 

The  article  consists,  evidently,  of  fine-ground  animal  mat- 
ter, freed  from  fat.  Its  general  physical  character  is  appar- 
ently favorable  to  a  speedy  disintegration.  The  material 
deserves  attention  as  a  source  of  nitrogen  for  plant  growth. 

Dried  Blood. 

[Sent  on  for  examination  by  Bolton  Farmers'  and  Mechanics'  Association, 

Bolton,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 7.65 

Nitrogen, 8.10 

Phosphoric  acid, 6  23 

Insoluble  matter, .  1.08 

Valuation  per  2,000  lbs., $36.64 

Dried  Blood. 

[Used  at  Experiment  Station,  1885.] 

Per  cent. 

Moisture  at  100°  C .        .        16.10 

Nitrogen, 12.49 

Valuation  per  2,000  lbs., $44  96 
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Nitrate  of  Soda. 

[Sent  on  for  examination  by  Bolton  Farmers'  and  Mechanics'  Association, 

Bolton,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 85 

Nitrogen, 16.26 

Valuation  per  2,000  lbs., $58.54 

Saltpetre  Waste, 

[Sent  on  from  Acton,  Mass  ] 

Per  cent. 

Moisture  at  100^  C, .50 

Sodium  oxide, 44.93 

Potassium  oxide  (largely  chloride), 4.65 

Nitrogen  (in  nitrates), 1.87 

The  sample  represents  a  trade  value  of  from  $10  to  $11 
per  ton,  and  will  prove  quite  effective  upon  grass  lands  and 
in  case  of  forage  crops  in  general. 

Ammonium  Sulphate. 

[Sent  on  for  examination  by  Bolton  Farmers'  and  Mechanics'  Association, 

Bolton,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 25 

Nitrogen, 21.28 

Valuation  per  2,000  lbs $76.60 

Ammonium  Sulphate. 

[Used  at  Experiment  Station,  1885.] 

Per  cent. 

Nitrogen, 2t).35 

Valuation  per  2,000  lbs., $73.26 

Cotton-seed  Meal  (Coarse). 

Per  cent. 

Moisture  at  100°  C, 6.80 

Organic  and  volatile  matter, .  94.23 

Ash  constituents,         .        .         . 5.77 

Phosphoric  acid, 1.45 

Potassium  oxide, .89 

Calcium  oxide, .39 

Magnesium  oxide, •.        .        .  .99 

Nitrogen, 6.10 

Insoluble  matter, .60 

Valuation  per  2,000  lbs., $24.46 
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Material  taken  from  a  Ditch  in  a  Diked  Marsh   at  East 
Salisbury,  Mass. 

[Sent  on  for  examination] 

Per  cent. 

Moisture  at  100°  C,        . 33.40 

Organic  and  volatile  matter, 92.15 

Ash, 7.85 

Ash  soluble, 4.20 

Ash  insoluble, 3.65 

Nitrogen  (in  organic  matter), 1.64 

Phosphoric  acid, .13 

Potassium  oxide, .26 

Calcium  oxide, 1.24 

This  material  is  quite  rich  in  manurial  substances,  and  is 
equal,  in  that  respect,  to  the  better  quality  of  peat. 


Muck. 

[Three  Samples  of  Muck  sent  on  for  examination  from  Goshen,  Mass.] 


Pounds  per  Hundbed. 

I. 

11. 

III. 

Moisture  at  100°  C, 

Dry  Matter, 

Ash, 

Nitrogen  in  organic  matter, . 

63.75 

36.25 

17.30 

.75 

66.80 

33.20 

8.55 

1.09 

43.18 

56.82 

26.12 

.97 

Sample  No.  I.  consisted  of  a  solid,  unbroken,  turfy  mass, 
with  but  little  change  in  the  original  vegetable  structure.  It 
contained  some  lime,  with  traces  of  phosphoric  acid,  as  more 
noteworthy  mineral  constituents.  The  nitrogen  of  the  vege- 
table matter  is  that  of  a  fair  quality  of  its  kind,  considering 
the  total  amount  of  earthy  material  present. 

Sample  No.  II.  consisted  of  a  black-brown,  somewhat  pul- 
verulent mass,  with  rootlets  here  and  there  interspersed  ;  it 
contained  more  lime  and  phosphoric  acid  than  No.  I.,  but  less 
earthy  matter.  The  smaller  percentage  of  mineral  matter 
accounts  sufficiently  for  an  increased  amount  of  nitrogen  as 
compared  with  No.  I. 

Sample  No.  III.  consisted  mainly  of  a  material  similar  to 
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No.  II.,  covered  largely  with  a  grayish  saline  mass,  of  an 
acid  and  astringent  taste.  Treated  with  water,  at  an  ordi- 
nary temperature,  a  very  acid  solution  was  obtained,  which 
contained  a  liberal  amount  of  free  sulphuric  acid,  besides  a 
considerable  quantity  of  the  combination  of  this  acid  with 
lime  (gypsum),  and  with  oxide  of  iron  (green  copperas). 
The  presence  of  these  compounds  was  evidently  due  to  the 
action  of  air  and  of  moisture  on  iron  pyrites,  — a  combina- 
tion of  sulphur  and  iron, —  contained  in  the  rocks  and  the 
soils  through  which  the  water  percolated  which  fills  the 
muck-bed. 

Wells  located  in  rocks  containing  iron  pyrites  are  apt  to 
show  a  similar  alteration  in  their  character  during  the  earlier 
part  of  the  spring,  after  a  dry  summer  and  autumn,  when, 
in  consequence  of  a  lower  level  of  the  water  supply,  a  more 
extensive  exposure  of  adjoining  rocks  has  favored  the 
oxidation  of  both  iron  and  sulphur.  This  change  may  as- 
sume such  proportions  at  times,  that  the  water  of  these  wells 
will  curdle  fresh  milk,  and  produce  a  more  or  less  ink-like 
abstract  of  green  tea. 

A  repeated  pumping-out,  in  most  instances,  removes  the 
cause  of  these  reactions.  An  actual  observation  in  this  direc- 
tion at  Amherst,  a  few  years  ago,  after  several  years  of  dry 
seasons,  furnished  a  striking  illustration  of  the  previous 
statement. 

A  muck  like  No.  III.  is  decidedly  injurious  to  vegetation, 
and  needs  an  exceptionally  large  addition  of  lime  or  ashes, 
and  a  longer  exposure  to  the  air  than  the  average  material 
of  this  kind,  to  prepare  it  for  manurial  purposes. 

Sumac. 

[Waste  material  from  Tanneries  in  Teabody,  Mass.    Sent  on  by  the  Massachusetts 
Society  for  Promoting  Agriculture.] 

Per  cent. 

Moisture  at  lOOo  C, 63.06 

Organic  matter, 36.94 

Nitrogen  in  organic  matter, 1.19 

Crude  ash  in  organic  matter, 6.80 

Calcium  oxide  in  ash, 1.14 

Magnesium  oxide  in  ash,       ........  3.2.5 

Potassium  oxide  in  ash, .17 

Phosphoric  acid, .17 

Insoluble  matter  in  ash, 2.25 
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The  nitrogen,  potash  and  phosphoric  acid  contained  in  the 
above  article  represent  a  commercial  value  of  $3.50  to  $4 
per  ton  of  2,000  pounds.  The  tanning  principle  was  so  com- 
pletely abstracted  that  a  composting  with  some  air-slacked 
lime  promises  to  render  the  material  quite  valuable  as  a 
manorial  substance  for  li^ht  soils,  deficient  inorganic  matter. 


Kentucky  Tobacco  Stems,  Ground. 

[Sent  on  for  examination.] 

Per  cent. 

Moisture  at  100°  C, 12.180 

Dry  matter, 87.820 

Nitrogen  (in  organic  matter), 2.616 

Potassium  oxide, 8.816 

Magnesium  oxide, 1.395 

Calcium  oxide, 3.720 

Piiosphoric  acid, .726 

This  article  is  valuable  for  fertilizing  purposes,  and  de- 
serves the  special  attention  of  tobacco-growers.  Its  trade 
value  of  fertilizing  constituents  amounts  to  from  $15.50  to 
$16  per  ton  of  2,000  pounds,  at  current  rates  of  valuation. 


Analyses  of  Cotton  Waste. 

[Sent  on  from  Bedford,  Mass.] 


Pounds  per  Hundred. 


Wet. 


Dry. 


Moisture  at  100°  C, 
Piiosphoric  acid,  . 
Magnesium  oxide, 
Calcium  oxide. 
Potassium  oxide, . 
Nitrogen, 
Insoluble  matter. 


34.69 
1.54 
1.13 

2.45 

.80 

1.30 

41.33 

17.21 


5.53 
.84 
.87 

1.45 

.89 
1.32 

49.68 

$6.52 
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Ash  of  Corn   Cobs. 

[Republished  at  request.] 


Moisture  at  100°  C,     . 

Ash  (average  of  seven  analyses), 


Per  cent. 

10.0000 

.9845 


One  hundred  parts  of  crude  cob  ash,  dissolved  in  hydro- 
chloric acid,  contained  the  following  elements  in  the  stated 
proportions  :  — 


Wheeler's 
Prolific. 

Southern 
Corn. 

Canada 
Corn. 

Western 
(Yellow) 
Dent  Corn. 

Longfellow 
Corn. 

Silica,  soluble  in  soda,    . 

17.344 

20.819 

10,314 

25.478 

18.740 

Ferric  oxide,    . 

trace. 

1.249 

6.687 

.621 

1.160 

Calcium  oxide. 

2.189 

3.066 

2.372 

2.293 

2.610 

Magnesium  oxide,  . 

5.317 

4.561 

4.989 

3.976 

3.220 

Potassium  oxide. 

60.129 

59.818 

62.362 

54.231 

65.890 

Sodium  oxide. 

5.745 

2.293 

2.907 

8.302 

2.940 

Phosphoric  acid,      . 

9.185 

8.026 

10.363 

5.098 

5.440 

The  samples  which  served  for  the  above  analyses  were 
raised  under  varying  conditions ;  one  being  obtained  from 
South  Carolina,  another  from  Illinois,  and  the  remaining 
three  from  this  vicinity.  The  sample  of  Canada  Corn  shows 
the  result  of  high  fertilization.  For  further  details,  see 
"Analyses  of  Different  Varieties  of  Corn,"  in  Report  of 
Secretary  Massachusetts  Agricultural  Society,  1879-80, 
page  238. 

Analysis  of  Wheat  Bran,  laith  reference  to  its  Fertilizing 

Constituents. 

Per  cent. 

Moisture  at  100°  C, '.18 

Phosphoric  acid, 2.46 

Calcium  oxide, .26 

Magnesium  oxide, .89 

Sodium  oxide, .37 

Potassium  oxide, 1.95 

Nitrogen  (in  dry  matter), 2  86 

Insoluble  matter, .14 

Valuation  per  2,000  lbs.,     .        .        .        .        .        .        .        .      $14.91 
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Analyses  of  Drinking  Water. 
[Composition  of  One  Million   Parts.] 


NUMBER  OF   SA 

MPLE. 

Free 
Ammonia. 

Albuminoid 
Ammonia. 

Chlorine. 

Solids. 

Hardness 
(Clarli's 
degrees). 

I.,         . 

0.06 

0.35 

3.60 

270.0 

3.90 

II.,       . 

0.03 

0.07 

2.25 

130.0 

- 

III.,     . 

0.06 

0.36 

22.00 

- 

- 

IV.,    . 

O.OI 

0.13 

- 

35.0 

- 

v.,    . 

0.02 

0.17 

0.40 

80.0 

- 

VI.,    . 

0.20  " 

0.20 

15.70 

39.0 

0.30 

VII.,  . 

0.01 

0.34 

- 

- 

- 

VIII., 

0.01 

0.25 

- 

46.5 

1.11 

IX.,    . 

0.01 

0.05 

- 

52.0 

1.43 

X.,     . 

0.06 

0.16 

18.00 

230.0 

7.71 

XI.,   . 

0.05 

O.U 

~ 

44.0 

2.47 

XII.,. 

0.07 

O.U 

- 

128.0 

6.71 

■XIII., 

0.05 

0.15 

8.00 

65.0 

2.21 

XIV., 

1.02 

0.35 

8.00 

94.0 

2.60 

XV.,. 

0.06 

0.11 

9.90 

88.0 

2.47 

XVI., 

0.27* 

0.27 

42.00 

222.0 

7.43 

XVII., 

0.05 

0.15 

11.00 

76.0 

- 

XVIII., 

0.02 

0.08 

17.00 

204.0 

6.67 

XIX., 

0.21 

0.17 

12.00 

96.0 

1.82 

XX.,. 

0.08 

0.18 

13.00 

70.0 

1.11 

XXI., 

0.03 

0.08 

17.00 

160.0 

4.86 

These  analyses  were  made  in  accordance  with  requests 
received  from  all  parts  of  the  State. 
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METEOROLOGY. 


The  reofular  meteoroloofical  observations,  commenced  at 
the  Station  in  1884,  have  been  carried  out  as  proposed 
during  1885.  Their  pUm  comprises  the  general  routine 
recommended  to  the  voluntary  observers  of  the  United 
States  Signal  Service;  viz.,  tri-daily  observations  upon  tem- 
perature, relative  humidity,  precipitation  and  general  condi- 
tion of  the  sky. 

The  records  given  here  are  the  results  of  the  first  year's 
observations  made  at  the  Station.  They  have  a  direct  value 
in  connection  with  the  Station  work,  as  furnishing  additional 
data  bearing  on  the  field  experiments  ;  and,  beyond  this,  con- 
tribute somethino;  to  the  mass  of  meteorological  records 
sought  for  by  the  Signal  Service.  In  the  latter  connection, 
monthly  reports  of  observations  have  been  rendered  to  the 
Chief  Signal  Officer.  Copies  of  the  records  have  also  been 
contributed  to  the  New  England  Meteorological  Society  at 
the  close  of  each  month,  and  published  in  its  bulletin. 

The  daily  "  Farmers'  Bulletin,"  issued  by  the  Signal  Ser- 
vice, was  received  by  the  Station  until  its  publication  was 
discontinued  in  July.  A  valuable  feature  of  these  bulletins 
was  the  cold  wave  predictions,  which  were  indicated  at  the 
Station  by  the  display  of  the  appropriate  signal,  —  a  white 
flag  with  black  center.  This  warning  was  hoisted  seven 
times  in  the  months  of  January,  February  and  March,  and 
in  every  case  was  justified  by  a  marked  fall  in  temperature 
during  the  succeeding  twenty-four  hours.  The  meaning  of 
the  signal  was  beginning  to  be  understood ;  and,  could  such 
warnings  have  been  given  in  the  fall  months,  the  season  of 
their   greatest   importance,    their   value   would    have    been 
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unquestionable.  Daily  weather  signals  are  now  displayed 
in  most  of  the  large  towns  and  cities  of  the  State.  The 
system  entails  a  trifling  expense,  and  it  seems  desirable  that 
the  Station  should  participate  in  an  undertaking  of  such 
unquestionable  importance  to  the  agricultural  community. 
There  are  critical  periods  in  all  farm  operations,  when  fore- 
warnings  of  storm  or  frost,  such  as  are  now  disseminated 
with  promptness  and  accuracy,  would  be  of  great  value  to 
the  farmer,  if  available.  As  a  scientific  institution  devoted 
to  agricultural  interests,  the  Station  ought  to  assist  in  this 
plan ;  and  it  will  be  able  to  do  so  during  the  coming  year,  as 
soon  as  its  main  office  is  located  on  the  grounds  of  the 
Station. 

Briefly  considered,  the  more  important  local  meteorologi- 
cal features  of  the  year  were  the  severity  of  the  winter,  the 
favoring  warmth  and  abundant  rainfall  of  the  summer  season, 
and  the  protracted  mildness  of  the  fall  months.  The  tem- 
perature of  January,  February  and  March,  was  below  the 
average  of  records  kept  in  Amherst  since  1836,  while  that 
of  February  and  March  was  absolutely  lower  than  for  any  of 
the  corresponding  months  in  this  period.* 

The  first  important  snowfall  of  the  year  occurred  January 
17,  and  local  sleighing  lasted  from  this  time  until  March  26. 
The  total  amount  of  snow  precipitated  during  these  months 
\Vas  31.68  inches.  Melting  snow  fell  April  29,  and  the  sur- 
face of  the  ground  froze  and  ice  formed  May  4.  The  last 
serious  frosts  occurred  May  10,  11,  and  12,  although  a  slight 
frost  was  noted  on  lowlands  June  10.  The  following  table 
shows  the  comparison  between  the  rainfall  and  temperature 
of  the  spring  and  fall  months,  arranged  in  fortnightly 
periods,  and  the  averages  of  similar  periods  for  the  forty- 
eight  preceding  years  :  — 

*  See  abstract  from  records  of  Amherst  College,  published  in  the  Second  Annual 
Report  of  the  Experiment  Station. 
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April, 
Last  15 
Days. 

May,        May, 
First  15    Last  16 
Days.       Days. 

June, 
First  15 
Days. 

Aug., 
Last  15 
Days. 

Sept., 
First  15 
Days. 

Sept., 
Last  15 
Days. 

Oct., 
First  15 
Days. 

Precipitation. 

Average  for  48  years, 

1.73  in. 

2.06  in. 

1.86  in. 

1.81  in. 

2.02  in. 

1.46  in. 

1.84  in. 

1.89  in. 

Forl885,    . 

1.78  in. 

1.01  in. 

2.07  in. 

1.61  in. 

3.45  in. 

0.69  in. 

1.01  in. 

1.68  in. 

Temperature. 

Average  for  48  years, 

48.6° 

57.0° 

60.4° 

64.9° 

67.5° 

64.3° 

58.0° 

52.4° 

For  1885,    . 

51.6°      46.9° 

61.1° 

60.7° 

63.2° 

5a.9° 

52.9° 

49.1° 

The  first  frost  of  fall  was  reported  on  lowlands,  August 
27,  but  no  damage  was  done.  Other  light  frosts  followed 
September  3,  6,  11,  and  12.  The  first  killing  frost  came 
October  7,  but  many  of  the  more  hardy  herbaceous  plants 
were  but  little  injured  at  the  close  of  this  month.  In  this 
respect,  therefore,  the  season  was  favorable  ;  since  the  records 
previously  referred  to  show  that  the  average  date  of  the  last 
frost  in  spring,  from  1836  to  1885,  was  May  16,  and  of  the 
earliest  frost  in  fall,  September  20.  The  first  snow  of  the 
winter  of  1885-1886  came  November  22-26,  and  amounted 
to  about  one  inch  in  depth.  December  18  there  was  a  fall  of 
five  inches,  —  a  total  of  six  inches  for  the  months  of  November 
and  December,  and  37.68  inches  for  the  entire  year. 

The  prevailing  direction  of  the  wind,  as  taken  from  the 
monthly  summaries,  gives  41.7  per  cent,  from  the  south- 
west, 41.7  per  cent,  from  the  north-west,  8.3  per  cent,  from 
the  north,  and  8.3  per  cent,  from  the  west. 

Rain  or  snow  fell  in  a  measurable  quantity  on  93  days 
during  the  year.  The  greatest  number  of  such  days  in  any 
one  month  was  13,  in  August;  and  the  fewest  4,  in  March. 
Of  "  clear  "  days  —  i.e.,  those  when  the  sky  was  less  than 
four-tenths  overcast  at  each  observation  —  there  were  63,  of 
which  January  had  the  most  of  any  month,  9,  and  March  the 
fewest,  1. 

The  "  cloudy  "  days,  or  those  on  which  the  sky  was  more 
than  seven-tenths  obscured  at  each  observation,  numbered 
69,  of  which  May  had  the  most,  11,  and  July  the  fewest,  3. 
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The  remaining  233  days  were  "fair,"  having  the  sky  from 
four  to  seven  tenths  obscured  at  each  observation. 

The  highest  temperature  of  the  year  was  93.0°,  occurring 
July  9  ;  and  the  lowest  -18.0°,  on  January  28.  From  these 
extremes  is  obtained  the  absolute  range  of  temperature  for 
the  year;  viz.,  111.0°. 

Miscellaneous  Phenomena.  —  Dates. 


Snow. 


Thunder 

Solar 

Storms. 

Hales. 

- 

- 

- 

13,  22, 
23. 

- 

7,9,15, 

28. 

8,27, 
29. 

3. 

2,  4,  9, 
21. 

13. 

1,  3,  5, 
17,  22. 

- 

- 

22. 

4. 

- 

- 

12,  14. 

- 

- 

Lunar 
Halos. 


January, 
February 

March, 

April, 

May, 

June, 

July, 

August, 


September, 
October,  . 

November, 

December, 


13,14,15,31, 
9,13. 

6. 

15. 

10,  11,  12. 

10. 


27. 


3,  6,  11,  12, 
21,  24. 

7,  8,  10,  22, 

23,  24,  25, 

26. 

3, 14, 16,  18, 
20,  21,  27, 
28,  29,  30. 

22,  23,  30. 


17,  21,  28. 

1,  5,  8,  10, 
14,  16,  18. 

I,  7,  14,  15, 
29. 

12,  29. 


22,  23,  24, 
25,  26. 


3,  4,  8,  13, 

18. 


6,  12,  17. 
9,  16,  25. 

1,  15,  31. 


4,  5,  7,  12,  26, 

28,  29. 

1,  2,  8,  14,  18, 
23,  30,  31. 

4,  5,  7,  8,  16, 
17,  22,  27,  28, 

29,  30. 

2,3.4,5,6,7, 

9,  10,  14,  21, 

26. 

1,  2,  3,  4,  5, 
10,  11,  13,  18, 
19,  21,  22,  23, 
24,  25,  30,  31. 

4,5,8,  14,16, 
22,  23. 

3,  4,  6,  13, 14, 
21,  29,  30. 


1,2,5,6,7,8, 
19,  20,  25. 


4,  9,  14,  23, 
31. 


24. 
25. 


20. 
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ash  of  bogs, 103 
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castor  pumice, 93 

cocoa  dust, 88 

corn  meal, 65,66 

corn  meal  and  cobs, 67 

corn  stover  (frost  bitten), 63 

crude  Kieserite, .  100 

dissolved  boneblack, '        102 

drainage  waters, 90 

dry  flsh 93 

dry  ground  fish, 93 

fertilizers, 91-104 

fish  pumice, 95 

Florida  marl, 98 

fodders 58-61 

fodder  corn  (frost  bitten ) , 64 

fodder  corn, «...  63 

gluten  meal, 70, 71 

ground  bones, 98,  99 

hay  of  black  grass, 72,  73 

hay  of  high  marsh  grass 73 

hay  of  low  marsh  grass, 74-76 

hay  of  ripe  oats, 80, 81 

hay  of  winter  rye, 79 

hominy  feed, 69 

linseed  cake, .  83 

milk  from  shorthorn  cjw 89 
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Nebraska  red  corn, 68 

nitrate  of  soda, 96 

Nova  Scotia  plaster, 94 

onions, 89 

"Orchilla"  guano, 94 

peach  wood 108-112 
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Ash  of  bogs, 103 
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Cabbage  worm, 55 
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Castor  pumice, 93 

Chemistry  of  fruit  culture 104, 105 

Cocoa  dust, 88 
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Corn  meal, 65, 66 
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Fish  pumice, 95 
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Plants,  diseases  of, 53 

Plum  weevil, 55 

Potassa-magnesia  sulphate, 101 

Potato  beetle, 56 

Report  of  Director  for  1883, 5-8 

Report  of  Prof.  M.  Miles  on  field  and  feeding  experiments,       .        .        .  9-49 

Report  of  Prof.  S.  T.  Maynard  on  grasses,  fruits  and  injurious  insects,    .  50-57 

Report  of  Prof.  C.  A.  Goessmann,  chemist, 58-112 

Rose  bug, 56 
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fertilizers, 125-142 
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fodder  corn, 81-84 
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fresh-water  mud 139 

garden  fertilizer, 136 

gluten  meal, 56 

green  fodder  corn, 86, 87 

ground  horn, 132 

ground  bones, 134 

"Hampden  Prolific"  corn, 106 

horse  bean, 97-99 

Hungarian  grass, 110 

kainite, 128 
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lobster  shells, 133 

milk, 27,  28,  30,  32,  34,  36,  44-50,  52-55 

millets 108,109 

muriate  of  potash, 128 

Nova  Scotia  plaster, 129 

Onondaga  plaster, 129 

"Ozone," 132 

Pearl  millet, 108 

Penguin  Island  guano, 134 

Phoenix  fruit-tree  invigorator, 122 

potatoes, 89 

refuse  salt, 128 

salt  mud, 140 

serradella, 95,  96 

sewage  water, 124 

skim  milk, 77 

soil  from  diked  marsh, 141 

South  Carolina  phosphate, 132 

special  corn  mixture, 136 

special  fertilizers, 137 

sugar-beet  pulp, 112 

superphosphates, 137 

sumac 139 

timothy  hay, 40,  58,  79 

tobacco  fertilizers, 137 

tobacco  stems, 138 

urinary  calculus 124 

vetch, 94, 95 

wheat  bran, 41,  58,  78 

wheat  grain, 107 

wheat  straw 108 

wood  ashes, 130 

Apple  borer, 15 

Apple  magot, 13 

Aphis, 16 

Ashes, 130 

Asparagus, 120 

Barnyard  grass, 110 

Baldwin  apple, 121 

Bat  guanos, 135 

Beet-sugar  molasses,  ash  analysis  of, 121 

Black  mud, 140 

Boneblack, 132 

Boneblack,  dissolved, 133 

Bowel  stone,  from  a  horse 123 

Buttermilk, 77 

Cabbage  flea, 14 

Cabbage  worm, 15 

Chili  saltpetre, 127 

Clinton  grape,  ash  analysis  of, 121 

Codling  moth, 13,  15 

Common  millet, 109 

Corn  cobs,  ash  analysis  of, 121 

Corn  fodder  (frost  bitten), 40 
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Cow  pea, 91 

Cricket, 16 
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Curculio, 12,  15 

Cut-worm, 14 

Currants,  experiments  with, 116 

Currants,  special  fertilization  of, 113 

Currant  worm 15 

Diabetic  urine, 124 

Diseased  peach  trees, 119 

Diseases  of  certain  grasses, 16 

Dissolved  boneblack, 133 

Drinking  waters,  analyses  of, 146 

Drinking  waters,  on  examination  of, 142-147 
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Ensilage 100 

Ensilage,  corn,  experiments  with, 100 

Ensilage,  feeding  experiments  with, 26-42 

Ensilage,  liquid  of,  taken  from  bottom  of  silo, 39 

Ensilage,  method  of  feeding, 29 

Ensilage  of  corn  in  tassel, 38 

Feeding  experiments, 23-62,  68-80 
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Feeding  experiments  with  pigs, 68-80 

Feeding,  principles  of, 23-26 

Fertilizer,  analyses, 125-142 

Fertilizer,  influence  on  fodder  crops, 84 

Field  experiments, 80 

Fish  fertilizers, 136 

Fodders  and  fodder  crops,  analyses  of, 106-112 

Forage  crops,  new, 89 

Fresh-water  mud 139 

Frosts,  record  of  since  1838, 164, 165 
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Fruit-tree  invigoi-ator, 122 
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Gluten  meal, 56 
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Plant  louse, •        .        .  16 

Plaster,  Nova  Scotia, 129 

Plaster,  Onondaga, 129 

Plum  weevil, 12, 15 

Phosphate,  South  Carolina, 132 

Potato  beetle, 14 

Potato,  analyses  of, 89 

Potatoes,  experiments  with, 87 

Report  of  Secretary  of  Board  of  Control 4 

Report  of  Director  of  Station, 5-12 

Report  of  Prof.  S.  T.  Maynard 12-23 

Rose  bug, 15 

Rose  slugs, 15 

Refuse  salt, 128 

Salt,  refuse, 128 

Salt  mud, '.  140 

Seeds,  vitality,  as  affected  by  age, 19 
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hay  of  barley 65 
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kruget, 108 
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lime  kiln  ashes, 108 

Lombard  plum, 84 

Luzerne, 70 
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muck, 115 
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skim  milk, 42 

"  Southern  Prize "  turnip, 79 

sorrel, 81, 82 

sugar  beets, 77-81 

sugar  house  molasses, 101 
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"  Topover"  corn, 81 
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white  currants, 84 
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wood  ashes, 103 

yellow  globe  mangold, 79 
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Apple,  observations  on, 85-92 
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Apple  wood,  analysis  of, 91 
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Ash  of  spent  tan  bark, 105 

Ashes,  wood,  .                103,  104 
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Canada  ashes, 104 

Carrots,  analysis  of, 80 
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Corn  ensilage, 59 

Corn  meal,  analysis  of, 21,  43,  100 
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Corn,  "  Topover," 81 

Cotton-seed  meal, 114 
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Cow  pea, 71 
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Feeding  experiments  with  pigs, 23-44 
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Boston,  Jan.  11,  1887. 
lo  the  Honorable  the  Qovernor  and  Council,  State  of  Massachusetts. 

In  accordance  with  the  law  of  the  State,  I  have  the  honor  to 
present  the  Fourth  Annual  Report  of  the  Board  of  Control  of 
the  State  Agricultural  Experiment  Station. 

ALVAN   BARRUS, 

Secretary. 


FOURTH  AlsTNUAL  REPORT 


DIRECTOR  OF  THE  STATE  AGRICULTURAL  EXPERIMENT 
STATION  AT  AMHERST,  MASS. 


To  the  Honorable  Board  of  Control. 

Gentlemen  :  —  The  past  year  has  been  one  of  marked  activity 
in  the  history  of  the  Station.  The  additional  appropriation 
granted  by  the  Legislature  of  1886,  for  finishing  and  fitting  up 
the  chemical  laboratory,  has  rendered  it  possible  to  finish  the 
building,  according  to  the  design  adopted  by  the  Board,  and  to 
provide  it  with  a  gas  machine,  a  heating  apparatus,  and  such 
general  appliances  as  are  indispens'.  .  to  meet  the  purpose  for 
which  it  has  been  erected. 

A  new  building  has  been  added  to  those  already  existing  for 
experiments  in  stock  feeding.  The  structure  is  of  wood  ;  clap- 
boarded  outside  and  sheathed  inside  ;  fifty-six  feet  long,  twenty- 
six  feet  wide,  with  posts  twelve  feet  high.  It  is  well  lighted 
and  ventilated,  and  contains  six  separate  stalls  for  cows  and 
two  for  horses. 

The  building  for  feeding  experiments  with  pigs  and  sheep 
has  been  removed  to  a  more  convenient  locality  for  the  work 
carried  on  under  its  roof.  This  change  in  its  position  has  ren- 
dered more  compact  the  entire  arrangements  for  keeping  the 
various  kinds  of  farm  live-stock  for  feeding  experiments,  and 
will  prove  ultimately  good  economy  in  various  directions. 

A  covered  passage,  seven  feet  wide  and  thirty  feet  long,  has 
been  built  to  connect  the  feed-room  and  its  scales  for  weigh- 
ing the  daily  fodder  rations,  by  rails,  with  the  stalls  occupied 
by  the  animals  on  trial.  The  building,  originally  intended  for 
heating  apparatus  and  engine,  has  been  enlarged  nine  feet  in 
length  and  twelve  feet  in  width,  to  serve  in  the  near  future  for 
the  management  of  the  milk-setting  apparatus. 
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The  dwelling-house  occupied  by  the  farmer,  as  well  as  the 
principal  barn  and  the  sheds,  have  been  kept  in  good  repair. 
No  alterations  of  any  consequence  have  been  made  in  these 
buildings.  The  contemplated  changes  are  confined  to  the  barn  ; 
they  are  of  no  particular  importance  as  far  as  expenses  are  con- 
cerned, and  may  be  attended  to  whenever  circumstances  render 
it  advisable. 

The  entire  expenses,  arising  from  the  increase  and  the 
improvement  of  farm  buildings,  have  been  paid  from  the 
regular  annual  income  of  the  Station. 

The  work  in  the  field  has  been  on  a  more  extensive  scale 
than  in  any  preceding  year,  for  new  lands  have  been  added  to 
those  occupied  during  the  past.  The  grounds  assigned  to  the 
Station  at  the  beginning  of  its  existence  consisted  of  two  fields 
situated  at  some  distance  from  each  other.  One  field,  about 
three  acres  in  size,  which  had  been  used  for  a  series  of  years 
for  experiments  with  fruit,  was  returned  three  years  ago 
to  the  College.  The  other,  which  comprises  an  area  of  17.72 
acres,  has  remained  ever  .since  under  the  control  of  the  Sta- 
tion. Upon  these  grounds  are  located  all  buildings  and  experi- 
mental fields  described  in  this  and  in  the  three  preceding  annual 
reports. 

The  new  lands  added  during  the  past  season,  in  consequence 
of  an  agreement  between  the  Board  of  Trustees  of  the  State 
Agricultural  College  and  the  Board  of  Control  of  the  State 
Agricultural  Experiment  Station,  consists  of  twenty  acres  of 
unimproved  grass  land  and  of  about  ten  acres  of  wood-land. 
The  entire  field  is  a  part  of  the  western  slope  of  a  prominent 
and  extended  elevation,  covered  with  a  dense  natural  forest 
growth.  The  wood-land  assigned  to  the  Station  stretches  along 
the  western  termination  of  the  grove  ;  it  reaches  to  the  crest  of 
the  hill,  and  has  been  secured  to  enable  the  control  of  the  water- 
shed towards  the  adjoining  lower  grounds.  Three  thousand  and 
eight  hundred  feet  of  drain  tiles  have  been  laid  to  improve  the 
growth  on  the  lowlands.  Twelve  acres  of  the  old  grass  land 
have  been  turned  over  to  renovate  the  soil  durinof  the  comino: 
season  by  drill  cultivation  of  suitable  crops.  It  is  proposed, 
subsequently,  to  turn  the  more  elevated  portion  of  these  lands 
to  account  for  experiments  with  fruit  trees,  and  to  raise  upon 
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the  remainder,  according  to  particular  location,  either  general 
farm  crops,  or  utilize  them  as  permanent  meadows. 

The  area  occupied  by  field  experiments  upon  the  old  grounds 
has  been  considerably  enlarged.  The  number  of  separate  fields 
has  been  increased ;  their  outlines  have  been  established 
with  a  view  to  permanency,  wherever  the  soil  has  attained  a 
desirable  uniformity  as  far  as  its  state  of  cultivation,  as  well  as 
the  condition  and  character  of  its  latent  resources  of  plant  food 
are  concerned.  To  secure  the  latter  condition  as  soon  as 
practicable,  one  and  the  same  mixture  of  manurial  matter  — 
ground  bones  and  muriate  of  potash  —  has  been  used  since  the 
establishment  of  the  Station,  whenever  a  general  good  state  of 
fertilization  was  needed  in  the  interest  of  success.  Four 
distinct  fields,  each  more  than  one  acre  in  size,  have  been  thus 
far  set  off  to  serve,  if  necessary,  for  years,  for  some  definite 
line  of  observations.  The  experimental  work  carried  on  in 
the  barn,  the  field  and  the  laboratory  during  the  past  year  is 
described  in  the  subsequent  pages  under  the  following  head- 
ings :  — 

1.  Experiments  with  milch  cows  to  aseertaia  the  feeding  value  of 
corn  stover  as  a  substitute  for  English  hay,  and  that  of  corn  ensilage 
as  compared  with  beet  roots. 

2.  Analyses  of  fodder  articles  with  reference  to  their  nutritive 
value,  accompanied  by  a  short  exposition  of  the  leading  principles 
reeognized  as  the  basis  for  determining  the  comparative  feeding  value 
of  our  fodder  articles  in  a  rational  S3'stem  of  stock  feeding. 

3.  Analyses  of  some  prominent  feed  stuffs,  with  reference  to  the 
fertilizing  constituents  they  contain. 

4.  On  the  best  condition  of  fodder  corn  for  the  silo. 

5.  Fodder  corn  raised  on  underdrained  and  exhausted  lands,  partly 
manured  with  one  single  article  of  plant  food,  partly  without  the  use 
of  any  manurial  matter. 

6.  Influence  of  fertilizers  on  the  quantity  and  the  quality  of  some 
prominent  crops,  —  corn  and  four  grasses. 

7.  Experiments  with  some  prominent  fodder  crops  to  furnish  a 
continuous  supply  of  green  fodder  for  dairy  stock,  —  oats,  vetch, 
serradella  and  Southern  pea  vines. 

8.  Experiments  with  potatoes. 

9.  Miscellaneous  field  experiments. 

10.  Fertilizers  and  fertilizer  analyses  ;  miscellaneous  analyses. 

11.  Well  water  analyses. 

12.  Meteorological  observations. 
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It  may  be  noticed  from  the  above  statement  that  some  of  the 
reported  experiments  are  continuations  of  inquiries  inaugurated 
in  previous  years,  while  others  are  the  natural  outgrowths  of 
preceding  investigations  ;  some  open  new  lines  of  observation. 

Considerable  attention  has  been  devoted  during  the  past 
year  to  constructing  buildings,  providing  a  better  outfit  for  the 
chemical  laboratory  and  for  the  stock-feeding  department. 
The  new  year  cannot  otherwise  but  materially  benefit  from  the 
change.  The  periodical  publications  of  the  Station  have  not 
been  as  numerous  during  the  preceding  year,  on  account  of 
temporary  interruptions  in  the  work  in  consequence  of  delays 
caused  by  the  erection  of  new  buildings  and  the  remodelling  of 
old  ones.  The  interest  in  the  bulletins  and  annual  reports  has 
been  steadily  increasing  throughout  all  parts  of  the  State  and 
elsewhere.  The  printing  of  bulletins  has  been  increased  from 
three  thousand  five  hundred  in  1885,  to  five  thousand  copies 
each  in  1886.  The  second  annual  report  is  entirely  out  of 
print,  and  but  few  of  the  first  and  third  reports  are  still  at  our 
disposal.  None  of  the  bulletins,  Nos.  1  to  16,  are  on  hand ; 
the  same  is  the  case  with  No.  20  of  the  last  year.  The  publi- 
cation will  be  resumed  at  an  early  date. 

The  support  received  from  all  parties  connected  with  the 
work  of  the  Station  has  been  very  satisfactory. 

Permit  mo  to  thank  you  sincerely  for  the  hearty  encourage- 
ment and  the  kind  support  I  have  enjoyed  in  carrying  on  the 
work  assigned  to  me. 

Yours  very  respectfully, 

C.  A.  GOESSMANN, 

Director  of  the  State  Agricultural  Experiment  Station. 
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FEEDING    EXPEEIMENTS. 


C.    A.    GOESSMANN. 


1.     Experiments  with  Milch  Cows. 

The  feeding  experiments  described  within  a  few  subsequent 
pages  were  chiefly  instituted  for  the  purpose  of  studying  the 
feeding  value  of  dried  corn  fodder  (stover)  as  a  substitute  for 
English  hay,  and  of  beet  roots  as  compared  with  corn  ensilage. 
The  observations  made  in  this  connection  extended  over  a 
period  of  nearly  eight  months,  —  November,  1885,  to  July, 
1886. 

Two  cows,  crosses  of  native  stock  and  Ayrshires,  and  both 
from  six  to  seven  years  old,  served  for  the  trial.  They  were  in 
the  same  milking  period,  four  weeks  after  calving,  at  the 
beginning  of  the  experiments.  The  changes  in  diet,  whenever 
decided  upon,  were  made  gradual,  to  prevent  any  serious  dis- 
turbance in  the  general  condition  of  the  animal  on  trial.  As  a 
rule,  from  four  to  five  or  more  days  were  allowed  to  pass -by,  in 
case  of  a  change  of  food,  before  a  record  of  the  daily  yield  of 
milk  was  made  for  the  purpose  of  comparing  the  effect  of 
different  fodder  rations. 

The  valuation  of  the  various  fodder  articles  consumed  is 
based  on  our  local  market  prices,  per  ton,  at  the  time  of  their 
use:  Good  English  hay,  $15;  corn  meal,  $23;  wheat  bran, 
$20;  dry  corn  fodder  (stover),  $5;  corn  ensilage,  $2.75; 
Lane's  Improved  Sugar  Beet,  $5. 

The  daily  diet  of  both  cows  consisted  at  the  beginning  of  the 
experiments  of  three  and  one-quarter  pounds  of  corn  meal,  an 
equal  weight  of  wheat  bran  and  all   the  hay  they  would  eat. 
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The  actual  amount  of  hay  consumed,  in  each  case,  was  ascer- 
tained by  weighing  out  daily  a  liberal  supply  of  it  and  deducting 
subsequently  the  hay  left  over.  The  same  fodder  mixture,  as 
far  as  quality  and  quantity  are  concerned,  was  also  used  for 
some  time  as  daily  feed  at  the  close  of  the  experiment. 
This  course  was  adopted  for  the  purpose  of  ascertaining  the 
natural  shrinkage  in  daily  yield  of  milk  during  the  time 
engaged  by  the  experiments  (from  seven  to  eight  months).  It 
amounted,  as  may  be  noticed  in  the  subsequent  detailed  record, 
to  nearly  50  per  cent,  of  the  original  yield  of  milk. 

The  above-stated  combination  of  fodder  articles  was  adopted 
as  the  basis  of  our  investigation,  mainly  for  the  reason  that  it 
had  been  used  with  satisfiictory  results  in  some  of  our  earlier 
feeding  experiments,  and  not  on  the  assumption  of  its  being  the 
best  possible  combination  of  fodder  articles  for  milch  cows. 

The  value  of  a  fodder  for  dairy  purposes  may  be  stated  from 
two  distinctly  different  standpoints,  —  namely,  with  reference  to 
its  influence  on  the  temporary  yield  of  milk,  and  the  general 
condition  of  the  animals  which  consume  it ;  and  in  regard  to  its 
first  cost,  i.  e.,  its  physiological  and  its  commercial  value. 

The  market  price  of  our  fodder  articles  depends  on  the 
supply  and  demand  iu  the  general  market ;  its  determination  is 
beyond  the  control  of  the  individual  farmer.  The  market  price 
of  hay  of  the  same  quality  may  vary  widely  in  different  years 
and  in  different  localities ;  its  feeding  value  remains  materially 
the  same,  under  corresponding  circumstances,  year  after  year. 

The  market  value  and  actual  feeding  effect  of  one  and  the 
same  article  do  not  necessarily  correspond  with  each  other ;  in 
fact,  they  rarely  coincide. 

The  market  value  may  be  stated  for  each  locality  by  one 
definite  number.  The  feeding  efect  of  one  and  the  same  sub- 
stance, simple  or  compound,  varies  under  different  circum- 
stances, and  depends  in  a  controlling  degree  on  its  judicious 
use.  Sugar  fed  without  any  suitable  admixture  has  no  feeding 
value;  it  is  worthless  as  the  sole  food  of  an  animal.  Properly 
supplemented, —  as,  for  instance,  in  the  sweet  corn, —  its  nutri- 
tive value  is  very  great.  Bread  has  a  high  feeding  value  for 
man  ;  a  cat  fed  exclusively  with  bread  dies,  after  some  weeks, 
with  the  symptoms  of  starvation. 
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As  no  single  plant  or  part  of  plant  has  been  found  to  supply 
economically  and  efficiently  to  any  considerable  extent  the 
wants  of  our  various  kinds  of  farm  stock,  it  becomes  a  matter 
of  first  importance  to  learn  how  to  supplement  our  leading  farm 
crops,  to  meet  the  divers  wants  of  each  kind.  To  secure  the 
highest  feeding  value  of  each  article  of  fodder  is  most  desirable 
in  the  interest  of  good  economy.  The  judicious  selection  of 
ingredients  for  a  suitable  and  remunerative  diet  for  our  dairy 
stock  obliges  us,  therefore,  to  study  the  value  of  the  fodder 
articles  at  our  disposal  from  both  standpoints. 

The  chemical  analyses  of  the  various  articles  used  in  the 
combination  of  fodder  in  our  case,  are  stated  in  some  succeed- 
ing pages  to  show  their  character  and  their  respective  quality. 
To  ascertain  the  chemical  composition  of  a  fodder  ration  in 
connection  with  an  otherwise  carefully  managed  feeding  experi- 
ment, enables  us  to  recognize,  with  more  certainty,  the  causes 
of  the  varying  feeding  effects  of  one  and  the  same  fodder  article, 
when  fed  in  different  combinations.  It  furnishes  also  a  most 
valuable  guide  in  the  selection  of  suitable  commercial  feed  stuffs 
from  known  sources  to  supplement  economically  our  home- 
raised  fodder  crops.  Practical  experience  in  feeding  stock  has 
so  far  advanced,  that  it  seems  to  need  no  further  argument  to 
accept  it  as  a  matter  of  ftict,  that  the  efficiency  of  a  fodder 
ration  in-  the  dairy  does  not  depend  on  the  mere  presence  of 
more  or  less  of  certain  prominent  fodder  articles,  but  on  the 
presence  of  a  proper  quantity  and  a  certain  relative  proportion 
of  some  prominent  constituents  of  plants,  which  are  known  to 
be  essential  for  a  successful  support  of  life  and  the  special 
functions  of  the  dairy  cow. 

Investigations  into  the  relations  which  the  various  prominent 
constituents  of  plants  bear  to  the  support  of  animal  life,  have 
rendered  it  advisable  to  classify  them  in  this  connection  into 
three  groups, —  mineral  constituents,  and  nitrogenous  and  non- 
nitrogenous  organic  constituents.  For  details  regarding  this 
matter  I  have  to  refer  to  previous  publications  of  the  Station. 
Numerous  and  extensive  practical  feeding  experiments,  with 
most  of  our  prominent  fodder  articles  in  various  conditions, 
and  with  all  kinds  of  farm  live  stock,  have  introduced  the 
practice  of  reporting  together  with  analysis  of  the  chemist,  the 
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results  of  careful  feeding  experiments,  as  far  as  the  various 
fodder  articles  have  proved  digestible,  and  were  thus  qualified 
for  the  support  of  the  life  and  the  functions  of  the  particular 
kind  of  animal  on  trial.  In  stating  the  amount  of  the  digesti- 
ble portion  of  the  fodder  consumed  in  a  feeding  experiment,  it 
has  also  proved  useful  for  comparing  different  fodder  rations, 
etc.,  to  make  known  by  a  distinct  record  the  relative  propor- 
tion which  has  been  noticed  to  exist,  between  the  amount  of 
nitrogenous  constituents  and  the  non-nitrogenous  organic 
constituents.  This  relation  is  expressed  by  the  name  of 
"  Nutritive  Ratio."  An  examination  of  the  subsequent  short 
description  of  our  feeding  experiments  will  show,  for  instance, 
that  the  corn  meal  we  fed  contained  one  part  of  digestible 
nitrogenous  matter,  to  8.76  parts  of  digestible  non-nitrogenous 
organic  matter,  making  the  customary  allowance  for  the  higher 
physiological  value  of  the  fat  as  compared  with  that  of  starch, 
sugar,  etc.  (2.5  times  higher).  The  "Nutritive  Ratio"  of 
the  corn  meal  is  subsequently  stated  as  follows  1 :8.76.  Our 
different  combinations  of  fodder  articles,  to  constitute  the  daily 
diet  during  different  feeding  periods,  vary  as  far  as  their  nutri- 
tive ratios  are  concerned  from  1:6.7  to  1:10.17.  The  closer 
relation  (1 :  6.7)  was  obtained  by  an  exceptionally  large  amount 
of  roots,  with  hay  and  wheat  bran  without  corn  meal ;  and  the 
wider  relation  (1  :  10.17),  by  feeding  a  liberal  amount  of  corn 
ensilage  with  hay  and  corn  meal  without  bran.  A  closer  rela- 
tion of  nitrogenous  and  non-nitrogenous  digestible  constituents 
of  an  otherwise  suitable  fodder  mixture  is  considered  more  nec- 
essary for  growing  animals  and  dairy  cows,  than  for  full-grown 
animals  and  moderately  worked  horses  and  oxen.  German 
investigators  recommend  for  dairy  cows  a  diet  which  conforms 
to  a  nutritive  ratio  of  1:5.4.  Arrangements  will  be  made 
during  the  coming  winter  season  to  repeat  our  feeding  experi- 
ments with  essentially  the  same  coarse  fodder  articles,  but 
modified  by  a  suitable  increase  and  addition  of  concentrated 
feed  stuffs  to  secure  daily  diet  of  a  closer  nutritive  ratio,  than 
has  been  used  on  the  present  occasion. 

An  examination  of  the  subsequent  tabulated  statement  of  the 
results  of  our  experiments  shows,  among  other  interesting  facts, 
the  marked  influence  of  the  feeding  of  dried  corn  fodder  and  of 
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corn  ensilage  as  a  substitute  for  a  part  of  the  English  hay,  on 
the  cost  of  the  production  of  milk.  Not  less  striking  is  the 
beneficial  influence  of  a  moderate  amount  of  roots,  as  a  substi- 
tude  for  a  part  of  the  hay,  on  the  quality  of  milk.  A  numeri- 
cal expression  of  the  influence  of  the  yield  of  milk  in  case  of 
different  cows,  as  well  as  at  diflerent  milking  periods  of  the 
same  cow  under  the  same  system  of  feeding,  on  the  cost  of  its 
production,  may  not  be  without  some  interest,  when  entering 
upon  a  serious  discussion  of  the  question,  What  kiud  of  cows 
ought  to  be  removed  from  our  dairy  stock  in  the  interest  of 
good  economy? 
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Record  of  Daisy. 
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Record  of  Mollie. 
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3.25 

- 
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3.25 

- 
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Cost  of  Feed  Per  Quart  of 
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FEB  DING 

o 

>>.2 

c  3 

2  3 

c-a 

%^ 

C  3 

fe  SB 

PERIODS. 

1  ^ 

(^^ 

3-0 

a  g 

ii 

°B. 

3  E 

O  3 

3-0 

O'E 

1.2  "2 

g-o 

m.O 

sa 

a  s 

a-o 

-<a 

g-o 

o  "-^ 

1 

<3    3 

rt  3 

::5  . 

n  i-  o 

—  s 

s 

"5  5 

i 

O-o 

2  2 

iS  j3  O 

S  o 

*i  o 

iS  4)   o 

*J  o 

w  o 

t*     »-.  !;,_ 

o-O'E 

>% 

oo 

oo 

pt3  "j: 

o  3 

O  w 

=  o 

O  a 

>0-(  o 

Eh 

< 

fH 

Eh 

H 

Eh 

H 

H 

B 

< 

Qts. 

Qts. 

Z&s. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Cents. 

Nov.  20  to  Dec.  7, 

292.5 

16.3 

58.50 

58.50 

- 

360.00 

- 

- 

$3.96 

1.35 

Dec.  19  to  29, 

1G90 

15.4 

35.75 

35.75 

88.00 

110.00 

- 

- 

1.81 

1.07 

Jan.    3  to  22, 

283  5 

14.2 

65.00 

65.00 

240  00 

100.00 

- 

- 

2.75 

0.97 

Feb.     ltol7, 

241.5 

14.2 

55.25 

55.25 

- 

255.00 

- 

459.00 

4.25 

1.76 

"      20  to  28, 

118.5 

13.2 

29.25 

- 

- 

135  00 

- 

243.00 

1.91 

1.61 

Mar.    Ito   8, 

106.5 

13.3 

26.00 

- 

- 

120.00 

- 

320.00 

1.96 

1.84 

"      12  to  22, 

156.5 

14  2 

35.75 

35.75 

- 

165.00 

- 

297.00 

2.75 

1.76 

"     25toApr.l3, 

256.2 

12.8 

65.00 

65.00 

- 

292.00 

412  50 

- 

4.12 

1.61 

Apr.  18  to  May  6, 

209.5 

11.6 

61.75 

61.75 

- 

190.00 

564  50 

- 

3.49 

1.67 

May  20  to  31, 

112.7 

9.2 

- 

39.00 

- 

60.00 

501.00 

- 

1  55 

1.37 

June   4  to  14, 

98.0 

8.9 

35.75 

- 

- 

55.00 

455.00 

- 

1.36 

1  39 

"     26  to  July  4, 

75.5 

8.4 

29.25 

29.25 

- 

180.00 

- 

- 

1.99 

2.64 
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Cost  of  Feed  per  Quart  of  Milk. 

(MOLLIE.) 
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=1 
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^1 

O   0) 

«a 

C  3 

o  te 

o'S 

*^  3 

CO 

=1 

C  3 
3'0 

fa  So 

^0^ 

PERIODS. 

<5  3 

^1 
a  E 

<5 

l^i 

1^ 

<j1 

sa 

^  3 

=  0.2 
1  =  3 

—  p 

—  a 

rt  O 

e  o 

a  0  oj 

«  5 

rt  O 

«!  o 

a  g 

53  li^. 
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^a 

cU 

oQ 

5^- 

0  « 

o^ 

oO 

>&^  0 

^ 

<i 

H 

H 

H 

H 

H 

H 

< 

Qts. 

Qts. 

Lbs. 

Z6.S 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Cents. 

Nov.  20  to  Dec.  7, 

227.5 

126 

58  50 

58.50 

- 

360.00 

- 

- 

$3.96 

1.74 

Dec.  19  to  29, 

130.5 

11.9 

35.75 

35.75 

88  00 

110.00 

- 

- 

1.81 

139 

Jan.    3  to  22, 

277.5 

13.9 

65.00 

65.00 

271.00 

100.00 

- 

- 

2.82 

1.02 

Feb.    ltol7,       . 

189.8 

11.2 

55.25 

55.25 

- 

255.00 

- 

459.00 

4.25 

2  24 

"      20  to  28,       . 

96  0 

10.6 

29.25 

- 

- 

135.00 

- 

243.00 

1.91 

1.99 

Mar.    1  to    8,       . 

84.5 

10  6 

26.00 

- 

- 

120.00 

- 

320.00 

196 

2  32 

"      12  to  22,       . 

122.0 

i:.i 

35.75 

35.75 

- 

165.00 

- 

297  00 

2  75 

.      2.25 

"      25toApr.l3, 

223.5 

11.2 

65  00 

65.00 

- 

284.00 

445.50 

- 

4.11 

1.84 

Apr.  18  to  May  6, 

190.3 

10.0 

6175 

61.75 

- 

190.00 

566  50 

- 

3.49 

1  83 

May  20  to  31,       . 

107.0 

8.9 

- 

39.00 

- 

60  00 

442.00 

- 

1.47 

1.37 

June  4  to  14, 

100.5 

9.1 

35.75 

- 

- 

55.00 

447.00 

- 

1.35 

1.33 

"      26  to  July  4, 

77.0 

8.6 

29  25 

29.25 

- 

180.00 

- 

- 

1.99 

2.51 

Analyses  of  Milk. 
(Daisy.) 


.0  ^ 

^ 

to  <6 

S 

<N 

^ 

CO 

oi 

-* 

ci 

15 

c^ 

^' 

0 

00    q 
■-I    « 

.c 
fc 

.a 

a 

2 

a 

P. 

a 

a 

a 

c 

3 

a 
3 

"-5 

Water, 

87.56 

87.65 

88.03 

86.18 

86.62 

86.78 

85.81 

85.97 

87  02 

87.10 ' 

86.75 

87.59 

Solids,  . 

12.44 

12.35 

11.92 

13  82 

13.38 

13.22 

14.19 

14.03 

12.98 

12.90 

13  25 

12.41 

Fat  (in  solids),    . 

3.28 

3.56 

2,29 

4. .58 

4  30 

4.30 

4.54 

4.93 

4.05 

4  20 

4  62 

3.79 

(MOLLIE.) 


.n    '^ 

s 

is;  to 

00 

.^ 

"* 

CO 

O) 

-5; 

?, 

U5 

r4 
C-I 

CO     > 

c5 

.0 

.a 

a 

u 
US 

P. 

^ 

a 

c 

c 

ti; 

Q 

1-3 

fe 

fa 

s 

a 

<5 

a 

a 

i-s 

•-s 

Water, 

87.16 

87.35 

87.67 

86  35 

87.04 

87.06 

86.61 

86  33 

87.30 

87  25 

86.50 

87.26 

Solids,  . 

12.84 

12.65 

12.33 

13.65 

12.96 

13.94 

13.39 

13  67 

12.70 

12.75 

13.50 

12.74 

Fat  (in  solids),     . 

3.82 

3.59 

3.73 

4  28 

3.74 

4.75 

4.03 

4.51 

3.9G 

4.24 

4.36 

3.68 
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Analyses  of  the  Different  Articles  of  Feed  Consumed 
during  the  above  experiments. 

HAY. 

[From  Experiment  Station,  1885.] 


a 

o 
O 

£    O 

9    o 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1    w 

■s  >.! 

c  B  5 

6 
> 

3 

Moisture  at  100°  C, 

Dry  Matter,      .... 

8.30 
91.70 

166.00 

1,834.00 

350.20 
23.46 

111.15 

647.51 

1,132.32 

58 
46 

57 

63 

Analysis  of  Dry  Matter. 
Crude  Ash,       .... 
"      Cellulose, 

"      Fat,        .... 
"      Pi'oteia      (Nitrogenous 
Matter),      . 
Non-nitrogenous  Extract  Mat- 
ter,         

100.00 

6.12 

30.19 

2.55 

9.75 

51.39 

100.00 

2,000.00 

122.40 

603.80 

51.00 

195.00 

102.78 

2,000.00 

f         The  hay  consisted  largely  of  Herd's-grass  {Phleum  pmtense) 
and  Red-top  (Agrostis  vulgaris) ,  with  a  fair  admixture  of  clover. 

CORN  FODDER. 

[From  the  Experiment  Station,  1885.] 


"*- 

(^ 

a 

^  a 

w       O 

S°» 

d 

o 

§1    c 

ients 
n  a  to 
bs. 

So  2 

°ti 

1  ?s 

T3    —     O 

s 

s  S. 

5  5  S 

o  3  cT 

3 

Ph 

o 

(2 

^ 

!a 

Moisture  at  100°  C, 

15  40 

308.00 

_ 

_ 

^ 

Dry  Matter,      .... 

84.60 

1,692.00 

100.00 

2,000.00 

Analysis  of  Dry  Matter. 

Crude  Ash,        .... 

4.22 

84.40 

- 

- 

"      Cellulose, 

20.93 

418.60 

301.39 

72 

CO 

"      Fat,        .... 

2.63 

52.60 

39.45 

75 

"      Protein      (Nitrogenous 

Matter),     . 

9.17 

183.40 

13388 

73 

Non-nitrogenous  Extract  Mat- 

ter,         

63.05 
100.00 

1,261.00 

844.87 

67 

2,000.00 

1,319.59 

The  above  corn  fodder  was  raised  under  the  same  conditions, 
as  far  as  the  soil  and  the  fertilizers  used  are  concerned,  as  the 
com  for  the  silos. 
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CORN   ENSILAGE. 

[From  the  Silos  of  the  Experiment  Station.] 


a 

~  ° 

5°i 

_o 

o  d 

2     es    5 

a  ° 

« 

60    -3 

2   -3 

«)     C    o 

S  -  8 

P     03    S 

a  2  "■= 

t 

c    o 

onsti 
lbs.) 
of  2, 

ound 
blei 
2,000 

"1§ 
S3  mO 

3 

^ 

vj 

^ 

t-, 

tq 

Moisture  at  100°  C, 

77.48 

1,549.60 

_ 

_ 

"1 

Dry  Matter,      .... 

22  52 

450.40 

; , 

; 

100.00 

2,000.00 

Analysis  of  Dry  Matter. 

Crude  Ash,       .... 

4.19 

83.80 

_ 

_ 

"     Cellulose, 

19.08 

381.60 

274.68 

72 

^- 

"      Fat,        .        . 

3.49 

69.80 

52.42 

75 

"     Protein      (Nitrogenous 

r-l 

Matter),     . 

7.82 

156.40 

114.17 

73 

Non-nitrogenous  Extract  Mat- 

ter  

65.42 

1,308.40 

876.63 

67 

100.00 

2,000.00 

1,317.90 

The  above  analysis  represents  the  mean  composition  of  the 
ensilage  obtained  from  the  silos  described  in  a  previous  bul- 
letin. The  contents  of  the  silos  were  fed  in  direct  succession, 
beginning  with  the  silo  which  had  been  filled  slowly.  The 
corn  had  been  about  six  months  in  the  silo  when  the  feeding 
of  the  ensilage  commenced. 

CORN  MEAL. 

[Amherst  Mill,  1885.] 


a 

o 
O 

to  a 
S   ° 
a  5 

1   ^ 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digestible 
in  a  ton  of  2,000 
lbs. 

1  3  5 

6 

> 

3 

Moisture  at  100°  C, 

12.62 

252.40 

_ 

_ 

Dry  Matter,      .... 

87.38 

1,747.60 

100.00 

2,C00.00 

Analysis  of  Dry  Matter. 
Crude  Ash,       .... 

1.66 

31.20 

to 

"      Cellulose, 

2.66 

53.20 

18.09 

34 

^2 

"      Fat,       .... 

4.27 

85.40 

64.90 

76 

"      Protein     (Nitrogenous 
Matter),    . 

11.43 

228.60 

194.31 

85 

i-H 

Non-nitrogenous  Extract  Mat- 

1 

ter,        ... 

80.08 

1,601.60 

1,505.50 

94 

100.00 

2,000.00 

1,782.80 

; 

The  average  composition  of  the  corn  meal  during  the  experi- 
ments. 
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WHEAT   BRAN. 

[Amherst  Mill,  1885.] 
81-93  per  cent,  passed  through  Mesh  144  to  the  square  inch. 


a 

o 

U 

a    o 

Constituents  (In 
lbs.)  in  a  ton 
of  2,000  lbs. 

rounds  Digesti- 
ble In  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility    of 
Constituents. 

6 

» 

3 

Moisture  at  100°  C, 

Dry  Matter,      .... 

12.05 
87.95 

24100 

1,759.00 

45.96 
76.00 

314.34 

948.16 

20 
80 

88 

80 

>| 

Analysis  of  Dry  Matter. 
Crude  Ash,        .... 
"     Cellulose, 

*'     Fat,         .... 
"     Protein      (Nitrogenous 
Matter), 
Non-nitrogenous  Extract  Mat- 
ter,          

100.00 

6.64 

11.49 

4.75 

17.86 

59.26 

2,000.00 

132.80 

229.80 

95.00 

357.20 

1,185.20 

1 

100.00 

2,000.00 

1,384.46 

J 

The  average  composition  of  the  wheat  bran  during  the  ex- 
periments. 

LANE'S    IMPROVED    SUGAR  BEET. 
[From  Experiment  Station,  1885.] 


e 
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.S    o 
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6 
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S    e 

c    a    M 

Q     C3     « 

."     3 
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c  a 
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•a   ~   g 

S=  o 
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S    o 

i  s  S- 

§  2  •= 

g   MO 

3 

Ph 
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&< 

CU 

^^ 

Moisture  at  100°  C, 

83.57 

1,671.4 

_ 

_ 

) 

Dry  Matter,     .... 

16.43 

328.6 

100.00 

2,000.0 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

3.57 

71.4 

- 

— 

<x> 

"      Cellulose, 

5.27 

105.4 

105.4 

100 

"      Fat,       .... 

.83 

16.6 

16.6 

100 

"      Protein     (Nitrogenous 

I— 1 

Matter),   . 

17.44 

848.8 

261.6 

75 

1 

Non-nitrogenous  Extract  Mat- 

ter,         

72.89 
100.00 

1,457.8 

1,384.9 

95 

2,000.0 

1,768.5 

) 
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Summary  of  Amount  of  Digestible  Matter  contained  in  the  previously 
described  Feeding  Periods. 


PERIODS. 

Total  Amount  of  Food 
Consumed    (in    lbs.) 
during     the     Entire 
Period. 

Total  Amount  of  Dry 
Matter  Consumed  (in 
lbs.)  during  the  En- 
tire Period. 

Digestible    Portion    of 
Dry  Matter  (in  lbs.) 
Consumed  during  the 
Entire  Period.* 

Amount   of  DigesUble 
Matter    Consumed 
per  Day  (in  lbs.). 

d 

> 
'E 

3 

I.,  Daisy  and  Mollie,  . 

477.00 

433.00 

267.40 

14.86 

1:  8.2 

II.,    "       "         "       . 

269.50 

238.03 

158.40 

14.40 

1:  7.9 

III.,  Daisy, 

470.00 

408.71 

276.10 

13.81 

1  :  7.72 

III.,  Mollie, 

501.00 

434.94 

293.20 

14.66 

1:  7.87 

IV.,  Daisy  and  Mollie, 

824.50 

406.40 

275  80 

16.22 

1:  7.1 

v.,      "     " 

407.25 

189.50 

123.20 

13.69 

1:  6.9 

VI.,      "       " 

466.00 

185.40 

124.60 

15.58 

1:  6.7 

VII.,    "       " 

533.50 

262.80 

178.30 

16.21 

1:  7.1 

VIII.,  Daisy,      . 

834.50 

474.63 

303.00 

15.15 

1:  8.14 

VIII.,  Mollie,     . 

859.50 

474.73 

303.70 

■15.19 

1:  8.17 

IX ,  Daisy, 

878.00 

408.63 

267.20 

14.06 

1:  8.15 

IX.,  Mollie, 

880.00 

410.08 

268  20 

14.12 

1:  8  15 

X.,  Daisy,  . 

600.00 

201.93 

135.90 

11.33 

1:10.17 

X.,  Mollie, . 

541.00 

199.64 

133.90 

11.15 

1 :10.09 

XL,  Daisy, 

545.75 

184.35 

118.70 

10.79 

1:  8.29 

XL,  Mollie, 

537.75 

182  54 

117.40 

10.67 

1:  8.25 

XII.,  Daisy  and  Mollie, 

238.50 

216.40 

136.00 

15.11 

1:  8.0 

The  salines  contained  in  these  crops  are  not  included. 
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T.  PERIOD  (18  Days). 

Daifty  and  Mollie. 


Total 
Amount. 

Dry 
Matter. 

Digestible  Poktion, 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
0U3    Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Shorts,  .        .        .        . 

68.5 

61  5 

1.2 

2.0 

8.1 

24.4 

Meal,    .... 

68.5 

51.4 

.6 

1.7 

5.0 

38.7 

Hay,      .... 

360. 

330.1 

67  8 

3.9 
7.6 

17.2 

106.9 

477.0 

433.0 

69.5 

30.3 

170.0 

Nutritive  ratio,  1 :  8.2. 

Amount  of  dry  matter  consumed  per  day,  in  lbs.. 
Quarts  of  milk  produced  per  day. 


Daisy.  MoUie. 

24.06    24.06 
16  25    12.62 


II.  PERIOD  (11  Days). 

Daisy  and  MolUe. 


• 

Total 
Amount. 

Dry 
Matter. 

Digestible  Portion. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ous  Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Shorts,  .... 

35  76 

31.44 

.7 

1.2 

4.9 

14.9 

Meal,     .... 

35.75 

31.27 

2.8 

1.0 

3.1 

23.5 

Hay 

110.00 

100.87 

17.7 

1.2 

5.6 

32.7 

Corn,    .        . 

88.00 

74.45 

11.2 

1.5 

5.0 

31.4 

269.60 

238.03 

32.4 

4.9 

18.6 

102  5 

Nutritive  ratio,  1 :  7.9. 

Amount  of  dry  matter  consumed  per  day,  in  lbs., 
Quarts  of  milk  produced  per  day. 


Daisy.  Mollie. 

21.63         21.63 
15.36  11.86 
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III.  PERIOD  (20  Days). 

Daisy. 


Digestible  Poktion. 

Total 
Amount. 

Dry 
Matter. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ous Extract 
Matter. 

Lb». 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Meal,     .... 

65.00 

56.80 

.5 

1.8 

5.5 

42.8 

Shorts,  .... 

65.00 

57.17 

1.3 

2.2 

9.0 

27.1 

Hay 

100.00 

91.70 

16.0 

1.1 

5.1 

29.7 

Corn,    .... 

240.00 

203.04 

30.6 

4.0 

13.6 

85.8 

470.00 

408.71 

48.40 

9.1 

33.2 

185.4 

Mollie. 


Meal,    .... 

65.00 

56.80 

.5 

1.8 

5.5 

42.8 

Shorts,  .... 

65.00 

57.17 

1.3 

2.2 

9.0 

27.1 

Hay,      .... 

100.00 

91.70 

16.0 

1.1 

5.1 

29.7 

Corn,     .... 

271.00 
501.00 

229.27 
434.94 

34.5 

4.5 

15.3 

96.8 

52.3 

9.6 

34.9 

196.4 

Nutritive  ratio, 

Amount  of  dry  matter  consumed  per  day,  in  lbs.. 
Quarts  of  milk  produced  per  day, 


Daisy. 

1 : 7.72 
20.43 
14.17 


Mollie. 

1:7.87 
21.74 
13.87 
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IV.  PERIOD  (17  Days). 

Daisy  and  Mollie. 


Total 
Amount. 

Dry 
Matter. 

Digestible  Poetion. 

Cellu- 
lose. 

Fat. 

Protein. 

Non- nitrogen- 
ous    Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Meal 

65.25 

48.60 

.4 

1.6 

4.7 

36.6 

Shorts,  .         .         . 

55.25 

48.59 

1.1 

1.8 

7.6 

23.0 

Hay,      .... 

255.00 

23:3.84 

40.9 

2.7 

13.0 

76.7 

Roots,   . 

459.00 

IbAl 

4.0 

.6 

9.9 

52.2 

824.50 

406.4 

46.4 

6.7 

35.2 

187.5 

Nutritive  ratio,  1 :  7.1. 

Amount  of  dry  matter  consumed  per  day,  in  lbs.. 
Quarts  of  milk  produced  per  day. 


Daisy.  Mollie. 

23.90         23.90 
14.2  11.16 


V.   PERIOD  (9  DATS). 

Mollie  and  Daisy. 


- 

Digestible  Portion. 

Total 
Amount. 

Dry 
Matter. 

Cellu- 
lose. 

Fat. 

Protein. 

Non- nitrogen- 
ous   Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Shorts,  .... 

29.25 

25.73 

.6 

1.0 

4.0 

12.2 

Hay,      .... 

135.00 

123.80 

21.7 

1.5 

6.9 

40.1 

Roots,    .... 

243.00 

39.92 

2.1 

.3 

2.8 

5.2 

16.1 

27.6 

407.25 

189.5 

24.4 

79.9 

Nutritive  ratio,  1 :  6.9. 

Amount  of  dry  matter  consumed  per  day,  in  lbs., 
Quarts  of  milk  produced  per  day, 


Daisy.  Mollie. 

21.05  21.05 

10.61  13.16 
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VI.  PERIOD  (8  Days) 

Daisy  and  Mollie. 


Total 
Amonnt. 

Dry 

Matter. 

Digestible  Portion. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ous Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Hay,      .                 .        . 

120.00 

110.04 

19.3 

1.3 

6.1 

35.6 

Shorts, 

26.00 

22.87 

.5 

.9 

3.6 

10.8 

Roots,  .... 

320.00 

52.58 

2.8 

.4 

6.9 

36.4 

466.00 

185.44 

22  6 

2.6 

16.6 

828 

Nutritive  ratio,  1 :  6.7. 

Amount  of  dry  matter  consumed  per  day,  in  lbs., 
Quarts  of  milk  produced  per  day, 


Daisy.  Mollie. 

23.17         23.17 
13.31         10.56 


VII.  PERIOD  (11  Days). 

Daisy  and  Mollie. 


Total 
Amount. 

Dry 
Matter. 

Digestible  Portion. 

Cellu- 
lose. 

Fat. 

Protein. 

Non- nitrogen- 
ous Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Meal,    .        .    ■    . 

35.75 

31.24 

.28 

1.0 

3.0 

23.5 

Hay 

165.00 

151.31 

26.5 

18 

8.4 

49.0 

Shorts,  .... 

35.75 

31.44 

.7 

1.2 

4.9 

14.9 

Roots,   .... 

297.00 

48.80 

2.57 

.4 

6.4 

33.8 

533.50 

262.8 

30.0 

4.4 

22.7 

121.2 

Nutritive  ratio,  1  :  7.1. 

Amount  of  dry  matter  consumed  per  day,  in  lbs.. 
Quarts  of  milk  produced  per  day. 


Daisy.  Mollie. 

23.89         23.89 
14.22         11.09 
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VIII.  PERIOD  (20  Days.) 
Daisy. 


Total 
Amount. 

Dry 
Matter. 

Digestible  Portion. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
eous  Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Meal,     .... 

65.00 

56.80 

.5 

1.8 

5.5 

42.S 

Shorts,  .        .        . 

65.00 

57.17 

1.3 

2.2 

9.0 

27.1 

Hay 

292.00 

267.76 

46.9 

3.1 

14.9 

86.7 

Ensilage, 

412.50 

92.90 

12.8 

2.4 

5  3 

40.7 

834.50 

474,63 

G1.5 

9.5 

34.7 

197.3 

Mollie. 


Meal,     .... 

65.00 

56.80 

.5 

1.8 

5.5 

42.8 

Shorts,  .... 

65.00 

57.17 

1.3 

2.2 

9.0 

27.1 

ftay 

284.00 

260.43 

45.6 

3.1 

14.5 

84.3 

Ensilage, 

445.50 

100.33 

13.8 

2.6 

5.7 

44.0 

859.50 

474.73 

61.2 

9.7 

34.7 

198.1 

Nutritive  ratio, 

Amount  ol'  dry  matter  consumed  per  day,  in  lbs., 
Quarts  of  milk  produced  per  day, 


Daisy. 

1:8.14 
23.73 
12.8 


MoUie. 

1:8.17 
23.73 
11.2 


IX.  PERIOD  (19  Days). 

Daisy. 


Digestible  Portion. 

Amount. 

Matter. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ons  Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Meal,     .... 

61.75 

53.96 

.5 

1.7 

5.3 

40.5 

Shorts,  .... 

61.75 

54.31 

1.2 

2.1 

8.5 

25.7 

Hay,      .... 

190.00 

174.23 

30.5 

2.0 

9.7 

56.4 

Ensilage, 

564.50 

878.00 

126.13 
408.63 

17.3 

3,3 

7.2 

55.3 

49,5 

9.1 

30,7 

177.9 
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MolHe. 


Total 
Amount. 

Dry 

Slatter. 

Digestible  Portion. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ous   Extract 
Matter. 

Meal,     .... 

61.75 

53.96 

.5 

1.7 

5.3 

40.5 

Shorts,  .... 

61.75 

54.31 

1.2 

2.1 

8.5 

25  7 

Hay,      .... 

190.00 

174.23 

30.5 

2.0 

9.7 

56.4 

Ensilage, 

566.60 

127.58 

17.5 

3.3 

7.3 

66.0 

880.00 

41008 

49.7 

9.1 

30.8 

178.6 

Nuti-itive  ratio, 

Amount  of  dry  matter  consumed  per  d;iy,  in  lbs., 
Quarts  of  milk  produced  per  day, 

X.  PERIOD  (12  Days). 
Daisy 


Daisy. 

1:8.15 

21.51 

11.0 


Mollie. 

1:8.16 

21.68 

10.6 


Total 
Amount. 

Dry 

Matter. 

Digestible  Portion. 

CeUu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ous   Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Meal,     .... 

39.00 

34.08 

.3 

1.1 

3.3 

25.7 

Hay,      .... 

60.00 

55.02 

9.6 

.6 

3.1 

17.8 

Ensilage, 

501.00 

112.83 

15.5 

3.0 

6.4 

49.5 

600.00 

201.93 

25.4 

4.7 

12.8 

93.0 

Mollie. 


Meal,  . 
Hay,  . 
Ensilage, 


39  00 

34.08 

.3 

1.1 

3.3 

25.7 

60.00 

55.02 

9.6 

.6 

3.1 

17.8 

. 

442.00 

110.54 

15.1 

2.9 

6.3 

48.1 

541.00 

199.64 

25.0 

4.6 

12.7 

91.6 

Daisy.  MoUle. 

Nutritive  ratio, 1 :  10.17  1 :  10.09 

Amount  of  dry  matter  consumed  per  day,  in  lbs.,  .        .       16.82  16.63 

Quarts  of  milk  produced  per  day, 9.2  8.9 
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XL   PERIOD  (11  DatsO 

Daisy. 


Total 
Amount. 

Dry 

Matter. 

Digestible  Portion. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ous   Extract 
Matter. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Shorts,  .... 

Zb.lb 

31.44 

.7 

1.2 

4.9 

15.9 

Hay 

55.00 

50.44 

8.8 

.6 

2.8 

16.3 

Ensilage, 

455.00 

102.47 

14.1 

2.7 

6.8 

44.9 

545.75 

184.35 

23.6 

4.5 

13.5 

77.1 

Mollie. 


Shorts,  .... 

35.75 

31.44 

.7 

1.2 

4.9 

15.9 

Hay,      .... 

55.00 

50.44 

8.8 

6 

2.8 

16.3 

Ensilage, 

447.00 
537.75 

100.66 
182.54 

13.8 

2.6 

5.7 

44.1 

# 

23.3 

4.4 

134 

76.3 

Nutritive  ratio, 

Amount  of  dry  matter  consumed  per  day,  in  lbs., 
Quarts  of  milk  produced  per  day,    . 


Daisy.  Mollie. 

1 :  8.29  1 :  8.25 

16.76  16..59 

8.9  9.1 


XH.   PERIOD  (9  Days). 

Daisy  and  Mollie. 


Digestible  Poetion. 

Total 
Amount. 

Dry 

Matter. 

Cellu- 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
ous   Extract 
Matter. 

Lbs. 

Lbs 

Lbs.  . 

Lbs. 

Lbs. 

Lbs. 

Meal,     .... 

29.25 

25.56 

2.3 

.8 

2.5 

19.2 

Shorts,  .... 

29.25 

25.73 

.6 

1.0 

4.0 

12.2 

Hay,      .... 

180.00 

165.06 

28.9 

1.9 

9.2 

53.4 

238.50 

216.4 

31.8 

3.7 

15.7 

84.8 

Nutritive  ratio,  1 :  8. 

Amount  of  dry  matter  consumed  per  day,  iu  lbs., 
Quantity  of  milk  produced  per  day,   . 


Daisy.  Mollie. 

24.04  24.04 

8.  4  8,6 
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Milk  and  Creamery  Record  from  November  17,  1885, 
to  April  30,  1886. 


Quarts  of 

Milk 
Produced. 

Spaces  of 

Cre.im 
from  Milk. 

Price 

allowed 

per  Space. 

Am't  received 

from 

Creamery. 

1885. 

November  17  to  30, 

764 

348 

4  cts. 

$13.92 

December  1  to  31, 

862 

409 

4     " 

16.36 

1886. 

January  1  to  31,    . 

785 

355 

4     " 

14.20 

February  1  to  28,  . 

695 

324 

4     " 

12.96 

March  1  to  31, 

772 

339 

4     " 

13  56 

April  J  to  30, 

688 

257 

4    " 

10.28 

4,566 

2,032 

- 

181.28 

November,  1885.     6.38  spaces  of  cream  made  1  lb.  butter,  equal  to  25.52 

cents  per  pound. 
December,      "        6.50  spaces  of  cream  made  1  lb.  butter,  equal  to  26  cents 

per  pound. 
January,      1886.     6.54  spaces  of  cream  made  1  lb.  butter,  equal  to  26.16 

cents  per  pound. 
February,        "        6.65  spaces  of  cream  made  1  lb.  butter,  equal  to  26.60 

cents  per  pound 
March,  "        6.34  spaces  of  cream  made  1  lb.  butter,  equal  to  25.36 

cents  per  pound. 
April,  "        6.13  spaces  of  cream  made  1  lb.  butter,  equal  to  24.52 

cents  per  pound. 


MILK   ANALYSIS. 
[Samples  sent  on  for  Examination.] 


1 

8 

3 

4 

Specific  gravity, 

1 .0375 

1.032 

1.0329 

1.0296 

Temperature,  C,     . 

19.° 

20.° 

17. .5° 

.23" 

Solids,      . 

10.25  per  ct. 

13.67  per  ct. 

14.37  per  ct 

15.36  per  ct. 

Fat, 

.42      " 

4.15       » 

4.87       " 

5.44      " 

Solids  not  fat, 

9.83       " 

9.52       " 

9.50       " 

9.92      " 

These  samples  are  from  the  vicinity  of  Amherst.     No.  1  is 
skim  milk. 
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2.  Fodder  and  Fodder  Analyses. 

The  application  of  an  intelligently  devised  system  of 
chemical  tests,  for  the  purpose  of  ascertaining  the  amount 
and  the  relative  proportions  of  the  essential  proximate  con- 
stituents of  our  fodder  articles,  has  rendered  valuable  ser- 
vices to  practical  agriculture.  The  chemical  analysis  of 
plants  during  their  successive  stages  of  growth  has  shown 
marked  alterations  in  their  composition,  as  far  as  the  absolute 
amount  of  vegetable  matter,  as  well  as  the  relative  projpor- 
tion  of  the  essential  plant- constituents,  are  concerned.  It 
has  rendered  not  less  conspicuous  the  important  influence 
which  the  soil  in  its  varying  state  of  fertility  exerts  on  the 
quantity  and  the  quality  of  the  growth  raised  upon  it.  The 
lessons  derived  from  this  source  of  information  have  stimu- 
lated inquiries  concerning  the  safest  modes  of  manuring,  of 
cultivating  and  of  harvesting  our  different  farm  crops  with 
the  prospect  of  securing  the  most  satisfactory  returns  under 
existing  circumstances. 

A  better  knowledge  regarding  the  particular  quality  of 
the  various  articles  of  fodder  at  our  disposal  improves  our 
chances  of  supplementing  them  judiciously  and  thus  econom- 
ically, for  different  kinds  of  farm  live-stock,  as  well  as  for  . 
different  conditions  and  functions  of  the  same  kind.  It  fur- 
nishes, also,  a  safer  basis  for  the  explanation  of  the  results 
obtained  in  actual  feeding  experiments.  To  study  the 
nutritive  value  or  feeding  effect  of  any  of  our  fodder  articles 
by  actual  feeding  experiments,  without  learning,  as  far  as 
practicable,  something  more  definite  regarding  its  peculiar 
quality  or  composition,  deprives  the  results  obtained  largely 
of  their  general  interest,  for  they  are  secured  under  ill- 
defined  circumstances.  The  chemical  analysis  of  an  article 
of  fodder  is  for  these  reasons  considered  the  first  step 
required  to  render  an  intelligent  interpretation  of  the  results 
in  feeding  trials  possible.  Actual  feeding  experiments  have 
shown  that  three  groups  of  plant  constituents,  namely,  nitro- 
genous, non-nitrogenous  and  mineral  constituents,  are  needed 
to  successfully  sustain  animal  life.  No  one  or  two  of  them, 
alone,  can  support  it  for  any  length  of  time.  In  case  the 
food  does  not  contain  digestible  uon-uitrogenous  substances, 
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the  fat  and  a  portion  of  the  muscles  of  the  animal  on  trial 
will  be  consumed  in  the  support  of  respiration  before  its 
life  terminates.  In  case  digestible  nitrogenous  constituents 
are  excluded  from  the  diet,  the  formation  of  new  blood  and 
flesh  from  the  food  consumed  ceases ;  for  the  animal  system, 
according  to  our  present  state  of  information,  is  not  capable 
of  producing  its  principal  constituents  from  anything  else 
than  the  nitrogenous  constituents  of  the  plants. 

Herbivorous  animals  receive  these  substances  directly 
from  the  plants  ;  carnivorous  animals  indirectly,  by  feeding 
on  herbivorous  animals.  We  feed,  at  present,  our  farm- 
stock  too  frequently,  without  a  due  consideration  of  the  gen- 
eral natural  law  of  nutrition  ;  to  deal  out  our  fodder  crops 
only  with  mere  reference  to  name,  instead  of  making 
ourselves  more  familiar  with  their  composition  and  their 
particular  quality,  deprives  us  even  of  the  chance  of  draw- 
ing an  intelligent  conclusion  from  our  present  system  of 
feeding. 

To  compound  the  animal  diet  with  reference  to  the  par- 
tiouhir  organization  of  the  animal,  its  age  and  its  functions, 
is  of  no  more  importance  than  to  select  the  fodder  sub- 
stances with  reference  to  its  special  wants,  as  far  as  the 
absolute  and  relative  quantity  of  the  three  essential  groups 
of  food  constituents  are  concerned. 

The  peculiar  character  of  our  home-raised  fodder  articles 
is  apt  to  conceal  their  special  deficiency  for  the  various  pur- 
poses they  are  used  for  in  general  farm  management.  They 
all  contain  the  three  essential  food  constituents,  yet  in 
widely  varying  proportions ;  and  they  ought,  therefore,  to 
be  supplemented  in  different  directions  to  secure  their  full 
economical  value.  To  resort  to  more  or  less  of  the  same 
fodder  article  to  meet  the  special  wants,  may  meet  the  case 
as  far  as  an  efficient  support  of  the  animal  is  concerned,  yet 
it  can  only  in  exceptional  cases  be  considered  good  economy. 

To  satisfy  the  craving  of  the  stomach  and  to  feed  a  nutri- 
tious food  are  both  requirements  of  a  healthy  animal  diet, 
which,  each  in  its  own  way,  may  be  complied  with.  The 
commercial  fodder  substances  —  as  oil-cakes,  mill  refuse 
brans,  and  our  steadily-increasing  supply  of  refuse  materials 
from  breweries,  starch  works,  glucose  factories,  etc. — are 
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admirably  fitted  to  supplement  our  farm  resources  for  stock 
feeding ;  they  can  serve  in  regard  to  animal  growth  and 
support,  in  a  similar  way  as  the  commercial  fertilizers  in 
the  growth  of  our  farm  crops,  by  supplementing  our  home 
manurial  resources.  To  feed  an  excess  of  food  materials, 
as  roots,  potatoes,  etc.,  which  contain  a  large  proportion  of 
non-nitrogenous  matter,  as  starch,  sugar,  digestible  cellular 
substance,  etc.,  means  direct  waste,  for  they  are  ejected  by 
the  animal,  and  do  not  even  materially  benefit  the  manure 
heap.  In  case  of  an  excessive  consumption  of  nitrogenous 
constituents, —  as  oil-cakes,  brans,  gluten  meal,  etc.,  —  apart 
of  the  expense  is  saved  in  an  increased  value  of  the  manure 
obtained,  yet  scarcely  enough  to  recommend  that  practice 
beyond  merely  exceptional  cases.  The  aim,  therefore,  of 
an  economical  stock-feeding  must  be  to  compound  our 
various  fodder  materials  in  such  a  manner  that  the  largest 
quantity  of  each  of  the  three  above-stated  groups  of  fodder 
substances,  which  the  animal  is  capable  of  assimilating, 
should  be  contained  in  its  daily  diet  to  meet  the  purpose  for 
which  it  is  kept. 

To  compound  the  fodder  rations  of  our  farm  stock,  with 
reference  to  the  special  wants  of  each  class  of  them,  is  an 
essential  requirement  for  a  satisfactory  performance  of  their 
functions  ;  to  supply  these  wants  in  an  economical  way  con- 
t'rols  the  financial  success  of  the  industry.  From  these  and 
similar  considerations  it  will  be  apparent  that  the  develop- 
ment of  a  more  rational,  and  thus  more  economical,  system 
of  feeding  farm  live-stock  requires  the  following  kind  of 
information  :  — 

First.  How  much  of  each  of  the  three  essential  groups 
of  food-constituents  is  contained  in  the  fodder  we  feed  ? 

Second.  How  much  of  each  of  these  essential  food-con- 
stituents is  digestil)le  under  existing  circumstances,  and 
is  thus  directly  available  to  the  particular  animal  on  trial? 

Third.  How  much  of  each  of  the  three  essential  food- 
constituents  does  each  kind  of  animal  require  to  secure  the 
best  results? 

More  than  twenty-five  years  have  passed  by  since  these 
questions  have  seriously  engaged  the  attention  of  skilful 
experimenters.      SuflScieut   valuable    information   has   been 
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secured  in  the  course  of  time  to  encourage  the  use  of  the 
adopted  methods  of  observation,  and  to  impart  to  many  of 
the  conclusions  arrived  at,  a  just  claim  for  a  serious  consid- 
eration on  the  part  of  practical  agriculturalists.  The  fact 
that  much  needs  still  to  be  learned  to  meet  the  reasonable 
expectations  of  those  engaged  in  the  development  of  a  more 
economical  system  of  feeding  farm  live-stock  cannot  be  con- 
sidered a  valid  reason  why  we  should  not  make  an  intelligent 
use  of  what  we  have  learned. 

The  chemical  analysis  of  a  fodder  article  is  carried  on 
with  a  view  to  determine  the  quantity  of  each  group  of  its 
constituents,  which  is  considered  an  essential  ingredient  of 
a  complete  food  for  the  support  of  animal  life.  Our  modes 
of  analyzing  articles  of  fodder  are  practically  the  same, 
wherever  this  work  is  carried  out  intelligently.  The  results 
obtained  are,  therefore,  applicable  for  the  determining  of  a 
comparative  value  wherever  the  identity  of  the  material  can 
be  established. 

The  actual  results  of  the  analysis  are  usually  reported 
under  the  following  headings  :  — 

1.  Amount  of  moisture  lost  at  110*^  C,  or  230^  F.,  and 
amount  of  dry  matter  left  behind. 

2.  Amount  of  mineral  matter  left  behind  after  a  careful 
incineration  of  the  material. 

3.  Amount  of  organic  nitrogenous  matter,  commonly 
called  crude  protein. 

4.  Amount  of  non-nitrogenous  organic  matter,  exclusive 
of  fat  and  of  coarse  cellulose  substances. 

The  entire  mass  which  any  fodder  substance  leaves  behind 
after  being  heated  at  one  hundred  and  ten  degrees,  Centi- 
grade thermometer,  is  called  dry  matter.  An  increase  in 
dry  substance  in  case  of  any  plant  or  part  of  plant  at  the 
same  stage  of  growth,  indicates  usually  a  higher  feeding 
value.  To  satisfy  the  cravings  of  the  animal,  a  certain 
quantity  or  bulk  of  coarse,  dry  matter  becomes  an  impor- 
tant consideration  in  making  up  the  fodder  rations  for  differ- 
ent classes  of  animals.  In  raising  young  stock  for  fattening 
purposes,  a  liberal  supply  is  also  desirable,  to  effect  a 
proper  distention  of  the  digestive  organs,  to  make  them 
good  feeders  hereafter. 
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Nitrogenous  substances,  or  protein  matter,  refer  to  several 
groups  of  nitrogen-containing  compounds,  of  plants  in  par- 
ticular, as  albumin,  fibrin,  Icgurain,  casein,  etc.,  which  are 
essential  for  the  formation  of  blood  and  tissues.  Those 
contained  in  animal  matter,  as  meat  refuse,  are  frequently 
considered  of  a  higher  value  than  those  in  many  plants. 

Non-nitrogenous  substances  include,  in  particular,  starch, 
sugars,  organic  acids,  gums,  fats  and  the  digestible  portion 
of  the  cellular  matter  of  the  fodder.  These  substances  are 
readily  transformed  within  the  digestive  organs  into  solu- 
ble compounds  of  a  similar  chemical  character,  and  are  thus 
assumed  to  serve  an  identical  physiological  purpose.  As 
more  recent  investigations  have  shown  a  superior  physio- 
logical value  of  fat,  —  one  of  the  non-nitrogenous  constitu- 
ents, —  two  and  one-half  times  as  much  as  starch,  sugar,  and 
other  representatives  of  that  group,  its  amount  is  separately 
recorded.  The  same  course,  for  similar  reasons,  has  of  late 
been  adopted  with  reference  to  certain  forms  of  nitrogenous 
organic  constituents  of  fodder  articles. 

Fatty  substances  include  all  the  various  natural  fats  of  the 
plant.  Most  plants  contain  more  than  was  assumed  at  an 
earlier  stage  of  inquiry.  As  the  fat  is  separated  by  means 
of  ether,  the  statements  in  the  analyses  do  not  exactly  ex- 
press the  amount  of  fatty  matter  alone,  but  include  more  or 
"less  resinous  substances,  wax,  etc.,  which  are  largely  soluble 
in  ether,  and  of  a  similar  highly  carbonaceous  character.  The 
fat  of  the  fodder  seems  to  serve,  in  case  of  judicious  fodder 
rations,  mainly  to  increase  the  stock  of  fat  in  the  animal 
which  consumes  the  fodder. 

Wherever  the  article  has  been  tested  .by  actual  feeding 
experiment  under  skilful  observation,  the  amount  of  each 
essential  group  of  food  constituents  which  has  been  shown 
to  bo  digestible  is  reported  in  connection  with  the  chemi- 
cal analysis,  under  the  heading  Digestible  Portion,  per  hun- 
dred weight  or  per  ton.  The  higher  or  lower  degree  of 
digestibility  of  a  fodder  article  exerts  a  decided  influence  on 
its  nutritive  value.  Different  stages  of  growth  affect  the 
rates  of  digestibility  of  the  various  plant  constituents.  The 
same  feature  is  noticed  in  regard  to  different  parts  of  plants, 
as  well  as  in  case  of  different  kinds  of  animals. 
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More  than  two  hundred  fodder  articles  have  thus  far  been 
studied  under  varying  circumstances,  and  most  of  our  cur- 
rent kinds  of  fodders  have  been  tested  in  Europe  and  else- 
where, in  numerous  well-conducted  feeding  experiments 
with  a  suitable  selection  of  different  kinds  of  firm  live- 
stock. This  fact  imparts  to  many  of  the  results  recorded  a 
sufficient  importance  to  recommend  them  as  a  basis  of  new 
feeding  trials,  with  feed  stuffs  raised  in  our  climate,  or 
obtained  in  our  home  industries. 

The  last,  but  not  least  important,  column  of  the  statement  of 
the  chemical  analysis  —  quite  frequently  found  in  the  general 
record  of  a  fodder  for  a  practical  agricultural  purpose — is 
that  of  "  Nutritive  Ratio."  These  words  are  used  to  express 
the  numerical  relation  of  its  digestible  nitrogenous  sub- 
stances taken  as  one,  as  compared  with  the  sum  of  its  digest- 
ible non-nitrogenous  organic  substances,  fat  included.  The 
information  derived  from  that  statement  is  very  important; 
for  it  means  to  express  the  summary  of  results  secured  by 
actual  feeding  trials  under  specified  conditions,  and  with  the 
aid  of  the  best-endorsed  chemical  modes  to  account  for  the 
constituents  of  the  food  before  and  after  it  has  served  for 
the  support  of  the  animal  on  trial. 

Experience  has  shown  that  different  kinds  of  animals,  as 
well  as  the  same  kind  at  different  ages  and  for  different 
functions,  require  a  different  proportion  of  the  essential 
groups  of  food  constituents  to  produce  in  each  case  the  best 
results.  A  statement  of  the  nutritive  ratio  of  a  fodder 
article  —  otherwise  well  adapted  as  an  ingredient  of  a  daily 
diet  in  the  case  under  consideration  —  indicates  the  direction 
in  which  the  material  has  to  be  supplemented  to  economize 
to  a  full  extent  its  various  constituents. 

Practical  trials  with  milch  cows  have  demonstrated  that 
they  require  for  the  highest  production  of  a  good  milk  and 
the  maintenance  of  a  healthy  live  weight,  the  most  nutritious 
food  we  are  in  the  habit  of  giving  to  full-grown  farm  animals. 
Careful  examinations  into  the  composition  of  an  efficient  diet 
for  milch  cows  have  shown  that  it  contains  one  part  of 
disrestible  nitrogenous  matter  to  from  five  to  five  and  a  half 
parts  of  digestible  non-nitrogenous  organic  matter.  A  due 
consideration  of  these    facts    renders  it  but    natural    that  a 
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good  corn  ensilage,  which  has  a  nutritive  ratio  of  from  1  to 
10  to  1  to  12,  needs  a  liberal  addition  of  substances  like  oil- 
cakes, wheat  bran,  gluten  meal,  etc.,  which  have  a  nutritive 
ratio  of  1  to  from  2.5  to  4,  to  secure  its  full  value  as  an 
ingredient  of  a  daily  diet  in  the  dairy  ;  or  that  good  hay 
shows  less  the  beneficial  effects  of  an  addition  of  these  valua- 
ble waste  products  than  that  of  an  inferior  quality.  The 
nutritive  ratio  of  hay  may  vary  from  1  to  5.5  to  from  1  to 
9  or  more. 

The  value  of  an  article  of  fodder  may  be  stated  from  two 
different  standpoints,  —  that  is,  with  reference  to  its  cost  in 
the  local  market,  and  with  reference  to  its  nutritive  feeding 
value.  The  market  price  may  be  expressed  by  a  definite 
sum  for  each  locality ;  it  depends  on  demand  and  supply 
in  the  market,  and  it  is  beyond  the  control  of  the  indi- 
vidual farmer.  The  nutritive  value,  or  commonly  called 
food  value,  of  the  article  cannot  be  expressed  by  a  definite 
sum  ;  it  varies  with  a  more  or  less  judicious  application,  and 
depends  also,  to  a  considerable  degree,  on  its  adaptation 
under  varying  circumstances.  To  secure  the  most  satis- 
factory returns  from  feeding  our  home-raised  fodder  crops 
is  as  important  a  question  as  that  of  raising  them  in  an 
economical  manner.  The  great  progress  which  has  been 
qpado  during  the  past  ten  or  twelve  years  in  regard  to  the 
proper  mode  of  feeding  plants  ought  to  serve  as  an  encour- 
agement to  undertake  the  task  of  inquiring  more  systemati- 
cally into  the  proper  mode  of  feeding  our  farm  live-stock  in 
the  most  profitable  way. 
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CEIICAGO   GLUTEN    MEAL. 

[Bought  at  Springfield,  Mass.,  1886.] 
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WHEAT   BRAN. 

[From  a  mill  in  Amherst,  1886.] 
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WHEAT   MIDDLINGS. 

[Sent  on  from  Bolton,  Mass.] 
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The  composition  is  very  fair,  and  its  mecbaaical  condition  was  not 
less  satisfactory. 


WHEAT  MIDDLINGS. 

[Sent  from  Barre,  Mass.] 
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This  material  contains  less  fat  and  nitrogenous  matter  than  the  pre- 
vious one,  yet  not  less  than  samples  from  the  same  mill  may  show  at 
diflferent  times. 
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RYE   BRAN. 

[From  Amherst  Mill,  1886.] 
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The  material  has  a  fair  composition.  Recent  observations  by  careful 
observers  seem  to  indicate  that  it  ought  not  to  take  the  place  of  wheat 
bran  in  the  dairy. 

HOMINY   MEAL. 

[Sent  on  from  Berlin,  Mass.] 
51.64  per  cent,  passed  through  Mesh  144  to  square  inch. 
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The  composition  is  that  of  a  good  article  of  its  kind. 
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CORN  COB  MEAL  (Corn  and  Cob). 

[Collected  at  a  mill  near  Amherst,  Mass.,  1886.] 
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The  composition  of  this  article  depends  somewhat  on  the 
relative  weight  of  cob  and  kernels ;  the  former  may  vary  from 
14  to  18  per  cent,  in  current  varieties.  See  article  "  On  dif- 
ferent varieties  of  corn,  etc."  (Secretary's  Report  of  Massa- 
chusetts State  Board  of  Agriculture,  1879-80,  pages  222  to 
254). 

YELLOW   SWEET   CORN. 

[Raised  on  the  fields  of  the  Experiment  Station,  1885.] 

Ears  from  live  to  seven  inches  in  length,  having  eight  rows 
of  kernels.  Weight  of  an  average  car,  70.16  grammes  ;  weight 
of' kernels,  57.40  grammes,  or  81.8  per  cent.  ;  weight  of  cob, 
12.76  grammes,  or  18.2  per  cent.  Average  weight  of  a  ker- 
nel, 0.232  grammes. 

Per  cent. 

Moisture  at  100°  C, 10.90 

Dry  Matter,        .        .        .        .  ' 89.10 


100.00 


Analysis  of  Dry  Matter, 

Per  cent. 

Crude  Ash, 2.16 

"      Cellulose, 2.58 

"      Fat 4.25 

"      Protein  (Nitrogenous  Matter), 12.61 

Non-nitrogenous  Extract  Matter, 78.40 


100.00 


The  article  is  somewhat  deficient  in   fat,  as  compared  with 
*'  Blue  Mexican  "  or  Crosby's. 
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"SELF-HUSKING"  CORN. 
[Experiment  Station,  1885.] 

Ears  eight  rows,  eight  to  ten  inches  long.  Kernels  of  a 
reddish  or  brownish  red  color.  Weight  of  an  average  ear, 
142.7  grammes;  consisting  of  88.08  per  cent,  kernels,  and 
1L92  per  cent.  cob.  Average  weight  of  a  single  kernel,  .37 
grammes. 
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SWEET   APPLE   POMA€E. 
[Sent  on  for  examination  from  Prescott,  Mass.,  1885.] 

Moisture  at  100°  C 

Dry  Matter, 

Analysis  of  Dry  Matter. 


Crude  Ash, 

"      Cellulose,         .... 

"      Fat, 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


CORN  REFUSE  FROM  STARCH  FACTORY. 

[Sent  on  from  New  Bedford,  Mass.] 

Moisture  at  100°  C, 

Dry  Matter, 


Analysis  of  Dry  Matter. 
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100.00 


Per  cent. 
57.04 
42.96 

100.00 

Per  cent. 

0.90 

7.54 

10.17 

22.41 


100.00 
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The  above-named  material,  which  furnished  the  sample  sent 
on  for  examination,  had  been  bought  at  a  corn-starch  factory 
at  Long  Island,  N.  Y.,  for  feeding  cattle.  Forty  tons  had 
been  loaded  at  New  Bedford,  at  $8  per  ton  of  forty  bushels. 
Some  doubts  had  been  expressed  in  regard  to  its  fitness  as  a 
feed  for  milch  cows. 

The  sample  we  received  was  apparently  in  a  fair  state  of 
preservation,  and  consisted  mainly  of  a  soft,  yellowish-white 
mass,  interspersed  with  coarse  fragments  of  the  skin  of  the 
corn.  The  entire  mass,  in  an  air-dried  st^te,  was  quite  soft  and 
friable,  and  of  a  peculiar  vegetable,  yet  not  offensive  odor. 

The  composition  of  the  vegetable  matter  contained  in  the 
article  is  that  of  a  valuable  ingredient  for  the  compounding  of 
a  suitable  diet  for  various  kinds  of  farm  live-stock,  and  in  some 
respects  similar  to  that  of  the  refuse  grain  from  breweries.  The 
main  objectionable  feature  of  the  fresh  factory  refuse  consists 
in  the  presence  of  a  large  amount  of  moisture,  and  its  liability 
to  suffer  a  rapid  and  serious  deterioration  in  consequence  of  a 
careless  keeping,  in  particular  during  the  warmer  seasons  of 
the  year.  Two  modes  of  treatment  for  the  preservation  of 
fodder  articles  like  the  one  here  under  discussion  suggest 
themselves  in  this  connection,  —  the  silo  system  and  the  drying 
apparatus.  The  above-described  corn-starch  factory  refuse,  in 
its  dried  state,  could  command  a  price  from  $16  to  $18  per  ton 
in  our  markets. 

The  fitness  of  this  class  of  refuse  material  from  glucose  and 
starch  factories,  as  well  as  from  brewers'  grains,  as  an  ingredi- 
ent of  a  daily  fodder  ration  for  all  kinds  of  farm  live-stock, 
the  dairy  cow  included,  is  quite  generally  conceded,  provided 
they  are  in  a  fair  state  of  preservation.  Excessive  and  exclu- 
sive feeding  of  many  fodder  articles  is  an  objectionable  prac- 
tice ;  this  applies  as  much  to  corn  ensilage,  roots  and  apples,  as 
to  the  waste  products  of  the  factories  above  enumerated. 

All  fodder  articles  of  a  perishable  character  deserve  the 
serious  attention  of  farmers,  for  they  are  apt  to  become  objec- 
tionable sooner  or  later,  if  carelessly  kept.  In  an  advanced 
state  of  fermentation  they  are  decidedly  objectionable,  for  vari- 
ous reasons ;  they  may  become  even  poisonous  in  consequence 
of  their  liability  to  turn  into  hot-beds  of  a  dangerous,  parasitic 
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growth.     Musty  corn  meal,  oil  cakes,  etc.,  are  known  to  have 
been  the  direct  cause  of  the  death  of  cows. 


"THE  CONCENTRATED  FEED." 

[Sent  on  by  South  Deerfield  Farmers'  Club,  South  Deerfield,  Mass.] 
97.52  per  cent,  passed  through  Mesh  144  to  the  square  inch. 

Per  cent. 

Moisture  at  100°  C 10.65 

Crude  Ash, .  14.48 

"      Cellulose, 0.31 

"      Fat, 4.30 

"      Protein  (Nitrogenous  Matter) 13.90 

Non-nitrogenous  Extract  Matter, 47.36 


Analysis  of  Dry  MaUer. 


Crude  Ash, 

"      Cellulose,        .... 

"      Fat, 

"      Protein  (Nitrogenous  Mattel*), 
Non-nitrogenous  Extract  Matter, 


100.00 

Per  cent. 
16.21 
10  42 
4.81 
15.56 
53.00 

100.00 


The  material  was  received  in  a  bag  marked  "  The  Concen- 
trated Feed  Company,  Boston,  Mass."  A  circular,  from  the 
agent  at  South  Dcertield,  contained  a  statement  of  an  analysis 
of  the  article,  which,  as  far  as  essential  points  are  concerned, 
does  not  materially  differ  from  our  own,  above  reported. 

The  material  was  of  a  good,  mechanical  condition,  and  con- 
sisted evidently  of  a  mixture  of  several  ingredients;  among 
them  was  noticeable  common  salt.  An  actual  test  showed  the 
presence  of  7.4  per  cent,  of  chlorine,  which  indicates  the 
presence  of  from  11  to  12  per  cent  of  common  salt.  On 
inquiry  it  was  learned  that  "  The  Concentrated  Feed  "  sold  at 
$8  per  one  hundred  weight,  —  a  most  remarkable  price  for  an 
article  of  fodder  without  any  stated  guaranty  of  its  various  in- 
o-redients,  nor  any  statement  of  its  rate  of  digestibility  under 
some  specified  conditions.  The  selling  price  of  the  article 
seems  to  be  based  largely  on  the  merits  of  the  invention  of  the 
compound.  It  would  be  no  difficult  task  to  compound  from 
our  most  reputed  concentrated  feed-stuffs,  even  without  a  lib- 
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eral  addition  of  common  salt,  an  article  which  would  conform 
to  the  composition  claimed  by  the  nianufacturer  of  "  The  Con- 
centrated Feed,"  and  at  the  same  time  could  be  sold  with  a 
good  compensation  to  the  agent,  even  in  remote  localities,  at  a 
less  price  per  ton  than  "  The  Concentrated  Feed  "  sells  for  per 
five  hundred  pounds. 

From  remarks  in  previous  pages  it  must  be  apparent  that 
a  mere  analysis  of  a  fodder  article,  without  any  further  reliable 
information  concerning  its  source  and  its  special  character, 
is  no  safe  basis  for  a  decision  regarding  its  particular  value 
for  feeding  purposes.  The  practice  of  buying  compound  feed- 
stuffs  in  the  general  market,  without  a  sufficient  actual  knowl- 
edge regarding  the  kind  or  the  character  of  their  varied  ingredi- 
ents, ought  to  be  decidedly  discouraged  ;  for  the  farmer  who 
pursues  that  course  leaves  his  best  interests  to  mere  chance. 
To  feed  commercial  compound  feed-stuff"s  without  some  more 
positive  knowledge  of  the  articles  which  constitute  them  can 
impart  but  little  useful  information  for  future  operation  beyond 
the  lesson  to  be  less  credulous  hereafter. 


3.     ANALYSES  OF  FEED-STUFFS  WITH  REFERENCE  TO  THE 
FERTILIZING  CONSTITUENTS  THEY  CONTAIN. 

The  composition  of  the  various  articles  of  food  used  in  farm 
practice  exerts  a  decided  influence  on  the  manurial  value  of 
the  animal  excretions  resulting  from  their  use  in  the  diet  of 
different  kinds  of  farm  live-stock.  The  more  potash,  phos- 
phoric acid,  and  in  particular  nitrogen,  a  fodder  ingredient 
contains,  the  more  valuable  will  be,  under  otherwise  corre- 
sponding circumstances,  the  manurial  residue  left  behind,  after 
it  has  served  its  purpose  as  a  constituent  of  the  food  consumed. 

As  the  financial  success  in  most  farm  managements  depends 
in  a  considerable  degree  on  the  amount,  the  character  and  the 
cost  of  the  manurial  refuse  material  secured  in  connection  with 
the  special  farm  industry  carried  on,  it  needs  no  further  argu- 
ment to  prove  that  the  relations  which  exist  between  the  com- 
position of  the  fodder  and  the  value  of  the  manure  resulting, 
deserves  the  careful  consideration  of  the  farmer,  when   devis- 
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ing  an  efficient  and  at  the  same  time  an  economical  diet  for  hia 
live  stock. 

The  question  whether  one  or  the  other  fodder  mixture  will 
prove  ultimately,  under  otherwise  corresponding  circumstances, 
the  cheapest  one,  can  only  be  answered  intelligently  when 
both  the  original  cost  of  the  feed  consumed  and  the  value  of  the 
manurial  residue  subsequently  obtained  are  duly  considered. 

The  close  relation,  which  quite  necessarily  exists  in  most 
farm  managements  between  the  system  of  cultivating  the  lands 
and  the  keeping  of  farm  live-stock  for  farm  work,  for  the  dairy 
and  for  the  supply  of  food  for  the  general  market,  imparts  to 
the  barn-yard  manure  a  special  if  not  a  controlling  importance 
as  a  valuable  manurial  resource.  The  barn-yard  manure  ought 
to  remain  in  a  judicious  system  of  mixed  farming,  — not  only  the 
main  reliance  of  the  farmer  for  plant  food,  but  also  the  cheap- 
est manure  at  his  disposal.  The  objections  raised  at  times 
against  a  liberal  use  of  barn-yard  manure  ought  not  to  rest  on 
its  higher  cost  of  production,  when  compared  with  other  manu- 
rial substances  in  our  market.  The  name  "  barn-yard  manure  " 
is,  however,  too  frequently  used  without  any  particular  dis- 
crimination with  reference  to  all  kinds  of  manurial  refuse  ob- 
tained in  connection  with  stock  feeding  and  stock  raising, 
which  are  frequently  of  widely  differing  composition.  To  ap- 
proximate even  fairly  the  comparative  value  of  two  samples 
obtained  on  different  farms  remains  a  hopeless  task,  as  long  as 
a  more  definite  information  regarding  the  following  points  is 
wanting :  — 

1.  The  character  of  the  fodder  consumed. 

2.  The  kind,  the  age  and  the  function  of  the  animal  which 
served  for  its  production. 

3.  The  nature  and  the  quantity  of  the  material  which  served 
for  the  absorption  of  the  animal  excretions. 

4.  The  care  bestowed  upon  collecting  and  preserving  the 
entire  liquid  and  solid  excretions. 

Assuming  for  our  present  purpose,  in  both  instances,  iden- 
tical conditions,  as  far  as  the  kind  of  animal,  the  mode  of  col- 
lecting and  the  care  of  keeping  the  manure  are  concerned,  it 
will  be  apparent  that  the  relative  value  of  the  two  kinds  of  barn- 
yard manure  stand  essentially  in  a  direct  relation  to  the  amount 
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of  nitrogen,  potash,  phosphoric  acid,  etc.,  which  was  contained 
in  the  feed  consumed. 

The  following  analyses  of  fodder  articles  are  obtained  at  the 
laboratory  of  the  Station,  from  fair  samples  which  came  under 
our  observation. 

A  series  of  similar  analyses  of  fodder  crops,  based  mainly 
on  the  average  analyses  of  E.  Wolff,  are  published  in  the 
Annual  Report  of  the  Secretary  of  the  Massachusetts  Board 
of  Agriculture  for  1885,  page  146. 


1.    CORJ^  COBS. 

[Average  result  of  four  current  varieties  of  corn  raised  in  Hampden  and  Hampshire 

counties,  Mass.] 

Per  cent. 

Moisture  at  100°  C 10.00 

Nitrogen  in  organic  matter  (17  cents  per  pound),  ....  0.54 

Crude  asli, 1.03 

Silica, 0.20 

Ferric  oxide, 0.01 

Calcium  oxide, 0.03 

Magnesium  oxide, 0.06 

Potassium  oxide  (4^  cents  per  pound), 0.68 

Sodium  oxide, 0.04 

Phosphoric  acid  (6  cents  per  pound), 0.08 


Valuation  per  2,000  lbs.,    . 


$2.52 


2.     CORN  MEAL. 
[From  mill  at  Amherst,  Mass.] 


Moisture  at  100°  C, 

Nitrogen  in  organic  matter  (17  cents  per 

Crude  ash. 

Silica, 

Ferric  oxide, 

Calcium  oxide,  . 

Magnesium  oxide. 

Potassium  oxide  (4^  cents  per  pound). 

Sodium  oxide, 

Phosphoric  acid  (6  cents  per  pound), 


pound), 


Per  cent. 
10.00 

1.86 

1.50 

0.005 

0.015 

0.027 

0.197 

0.45 

0.064 

0.77 


Valuation  per  2,000  lbs., 


$7.62 
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3.    VILMORIN  (Sugar  Beet).      4.     GLOBE   MANGOLD. 


Pounds  per  Hundred. 

3 

4 

Moisture  at  100°  C, 

85.99 

88  27 

Dry  matter,        .        .        .        .        . 

14.01 

11.73 

Nitrogen  (17  cents  per  pound),         .         .         .         . 

.29 

.30 

Crude  ash,          ........ 

.62 

.94 

Potassium  oxide  (4^  cents  per  pound),     . 

.18 

.44 

Sodium  oxide, 

.18 

..30 

Calcium  oxide, 

.00 

.03 

Magnesium  oxide, 

.04 

.04 

Phosphoric  acid  (6  cents  per  pound). 

.03 

.02 

Ferric  oxide, 

.01 

.003 

Insoluble  matter, 

.10 

.09 

Valuation  per  2,000  lbs., 

$L18 

$1.43 

-•„  /^„^    r7 

Relative  Percentage  of  Soluble  Essential  Constituents  in  One  Hundred  Paris 

of  Ash  (3-4). 


3 

4 

Potassium  oxide, 

36.648 

53.156 

Sodium  oxide, 

35.795 

35.764 

Calcium  oxide, 

11.932 

3.866 

Magnesium  oxide, 

7.103 

4.488 

Phosphoric  acid, 

6.534 

2.805 

Ferric  oxide.. 

1988 

0.421 

100.000 

100.000 
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WHOLE   APPLES. 
5.  Rhode  Island  Greenings.    6.  Sweet  Apples. 


PoDNDs  PER  Hundred. 


5 

6 

84.650 

75.170 

15.350 

24.830 

.113 

.156 

.327 

.501 

.122 

.269 

.013 

.042 

.023 

.044 

.025 

.029 

.001 

.005 

.008 

.011 

.002 

.004 

$0  49 

$0  60 

Moisture  at  100°  C,   . 

Dry  matter 

Nitrogen  (17  cents  per  pound), 

Crude  ash, 

Potassium  oxide  (4^  cents  per  pound), 

Sodium  oxide, 

Calcium  oxide, 

Magnesium  oxide,     .... 

Ferric  oxide, 

Pliosplioric  acid  (6  cents  per  pound), 
Insoluble  matter,        .... 
Valuation  per  2,000  lbs.,    . 


APPLE   POMACES. 
7.  Rhode  Island  Greeninos.    8.  Baldwin  Apple. 


PoDNDs  PER  Hundred. 

7 

8 

78.220 

82.780 

21.780 

17.220 

.241 

.213 

.237 

.306 

.119 

.150 

.032 

.020 

.042 

.032 

.027 

.028 

.008 

.008 

.017 

.018 

.009 

.008 

$0  92 

$0  87 

Moisture  at  100°  C, 

Dry  matter, 

Nitrogen  (17  cents  per  pound). 

Crude  ash, 

Potassium  oxide  (4|  cents  per  pound),    . 

Sodium  oxide, 

Calcium  oxide, 

Magnesium  oxide, 

Ferric  oxide, 

Phosphoric  acid  (6  cents  per  pound). 

Insoluble  matter, 

Valuation  per  2,000  lbs.,    .... 


The  composition  of  the  apples  which  served  for  the  above 
analyses  of  pomaces  has  been  described  in  the  Third  Annual 
Report  of  the  Experiment  Station,  pages  86,  87. 
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9.     WHEAT   MEAL. 

[From  a  mill  in  Amherst,  Mass.] 


Moisture  at  100°  C,  . 

Nitrogen  ia  organic  matter  (17  cents  per 

Crude  ash, 

Magnesium  oxide,     .... 

Calcium  oxide, 

Potassium  oxide  (4J  cents  per  pound) 
Sodium  oxide,    ..... 
Phosplioric  acid  (6  cents  per  pound), 

"Valuation  per  2,000  lbs.,    . 


pound), 


Per  cent. 

9.83 
2.21 
1.22 
0.05 
0.17 
0.54 
1.06 
JD.57 

$8  65 


10.     WHEAT   MIDDLINGS 
[From  a  mill  in  Amherst,  Mass.] 

Jlloisture  at  100°  C,   .        .        .        . 

Nitrogen  in  organic  matter  (17  cents  per  pound), 

Crude  ash, 

Magnesium  oxide,     .... 
Potassium  oxide  (1^  cents  per  pound). 
Calcium  oxide,  ..... 

Sodium  oxide, 

Phosphoric  acid  (6  cents  per  pound). 


Per  cent. 

9.18 
2.63 
2.30 
0.21 
0.63 
0.20 
0.11 
0.95 


Valuation  per  2,000  lbs $10  63 


11,  12.     WHEAT   BRAN. 
[From  a  mill  in  Amherst,  Mass.] 


Moisture  at  100°  C, 

Phosphoric  acid  (6  cents  per  pound). 

Magnesium  oxide, 

Sodium  oxide, 

Potassium  oxide  (4 J  cents  per  pound),     . 
Nitrogen  in  organic  matter  (17  cents  per  pound). 
Insoluble  matter, 


Per  cent. 

11 

IS 

11.45 

9.40 

3.05 

3.12 

0.90 

0.91 

0.09 

0.16 

1.49 

1.42 

2.82 

3.08 

0.11 

0.15 

$14  52 

$15  42 

Valuation  per  2,000  lbs., 


The  above  analyses  refer  to  the   quality  of  bran   fed  of  late 
at  the  Station. 
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13.     PROVENDER. 

Moisture  at  100°  C, 

Phosphoric  acid  (6  cents  per  pound), 

Magnesium  oxide, 

Calcium  oxide, 

Sodium  oxide, 

Potassium  oxide  (4^  cents  per  pound),    . 
Nitrogen  in  organic  matter  (17  cents  per  pound), 
Insoluble  matter, 


Per  cent. 
10.48 

0.78 
0.05 
C.18 
0.22 
0.37 
2.10 
0.29 


Valuation  per  2,000  lbs.,    . $8  40 

The  above  provender  consisted   of  100  lbs.  of  wheat  bran, 
125  lbs.  of  oats  and  450  lbs.  of  corn-meal. 


14.     GLUTEN   MEAL. 

[Bought  at  Springfield,  Mass.] 

Moisture  at  100°  C, 

Nitrogen  in  organic  matter  (17  cents  per  pound). 

Crude  ash, 

Calcium  oxide,  .... 
Magnesium  oxide,      .... 
Potassium  oxide  {4\  cents  per  pound). 
Sulphuric  acid,  ..... 
J'hosphoric  acid  (6  cents  per  pound). 


Per  cent 

9.00 
5  44 
0  70 
0.058 
0.034 
0.06 
0.021 
0.45 


Valuation  per  2,000  lbs.,    . 


$19  05 
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FIELD  EXPEEIMENTS. 


[Field  A.] 

1.  Fodder  Corn  raised  upon  underdrained  and  exhausted 
Lands,  partly  Fertilized  with  Single  Articles  of 
Plant  Food,  partly  without  the  use  of  any  Manurial 
Matter. 

In  the  First  Annual  Report  of  the  Station  has  been  described 
the  underdraining  of  a  piece  of  land,  one  and  one-tenth  of  an 
acre  in  size,  subdivided  into  eleven  plats.  The  field  was  to 
serve  for  an  examination  into  the  actions  of  various  manurial 
substances  on  the  growth  of  corn,  and  the  influence  on  the 
character  of  the  drainage  water  discharged  from  the  drains, 
under  a  different  treatment  of  the  soil.  It  had  been  used  for 
several  years  previous  to  the  establishment  of  the  Experiment 
Station  in  1882  as  a  meadow  for  the  production  of  hay.  Dur- 
ing the  spring  of  1883  it  was  planted  with  corn  (Longfellow 
variety),  for  fodder  corn,  without  the  use  of  any  fertilizer. 
The  same  course  of  planting  and  cultivation  was  carried  out 
during  1884  (changing  from  the  Longfellow  to  the  Clark  variety 
of  corn)  for  the  purpose  of  exhausting  the  soil,  as  far  as  prac- 
ticable, for  the  cultivation  of  corn  with  any  prospect  of  remu- 
nerative returns. 

The  corn  crop  raised  in  1884  upon  these  eleven  plats  of 
unmanured  land  left  no  doubt  about  their  exhausted  condition, 
as  far  as  a  further  successful  cultivation  of  corn  was  concerned  ; 
for  the  entire  yield  of  corn  fodder  from  this  piece  of  land,  one 
and  one-tenth  of  an  acre  in  size,  amounted  to  5,040  pounds, 
with  a  moisture  of  thirty  per  cent. 

These  results  encouraged  the  beginning  of  a  special  inquiry 
into  the  chemical  and  physical  condition  of  our  soil,  as  far  as 
its  relation  to  the  production  of  the  corn  crop  is  concerned,  as 
well  as  into  its  particular  power  to  retain,  in  a  higher  or  lower 
degree,  various  articles  of  plant  food;  i.e.,  its  qualification  to 
prevent  their  passage  into  the  drainage  water. 
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With  these  ends  in  view,  the  foHowing  course  was  decided 
upon,  and  carried  out  during  the  succeeding  season  (1885). 

The  entire  field  (A)  was  prepared,  Msiy  12,  in  a  similar  man- 
ner for  the  planting  of  corn  as  in  preceding  years  (see  Second 
Annual  Report,  page  81). 


Plat  No.  0, 
Plat  No.  1, 
Plat  No.  2, 
Plat  No.  3, 
Plat  No.  4, 
Plat  No.  5, 
Plat  No.  6, 
Plat  No.  7, 
Plat  No.  8, 
Plat  No.  9, 

Plat  No.  10, 


Thrown  out  of  the  experiment, 
r  Twenty-five  pounds  of  sodium  nitrate  (irrto 
\      4  lbs.  of  nitrogen). 

Nothing. 
/Thirty  pounds  of  dried  blood  (=:to  4  lbs.  of 
\     nitrogen). 

Nothing, 
r  Twenty-five  pounds  of  ammonium  sulphate 
\      (:=:to  5  lbs.  of  nitrogen). 

Nothing, 
r  Fifty  jjouuds  of  dissolved  bone-black  (  =  8  5 
\     lbs.  of  available  phosphoric  acid). 

Nothing, 
r  Twenty-five  pounds  of   muriate   of   potash 
\     (znfrom  12  to  13  lbs  potassium  oxide). 
/"  48J  pounds  jiotash-magnesia  sulphate  (:=:  to 
\     12-13  lbs.  potassium  oxide). 


The  growth  on  the  entire  field  was  cut  September  5,  and  the 
product  of  each  plat  stacked  by  itself  in  the  field  for  drying ; 
it  was  housed  October  10,  with  the  following  results :  — 


PLAT. 

Amount  of  Dry 

Corn  Fodder 

Obtained. 

Fertilizer  Applied. 

No.    1, 

2, 
3, 
4, 

6, 

6. 

7, 

8, 

9, 

10. 

480  lbs. 

310    " 

350     " 
300    " 

360    " 

280    " 
250    " 
945     " 

845     " 

^25  lbs.  of  sodium  nitrate  (  =  4  lbs.  of  nitro- 
\      gen). 

Nothing. 

30  lbs  of  dried  blood  (  =  4  lbs.  of  nitrogen). 

Nothing. 
^25   lbs.   of  ammonium    sulphate   (:=5   lbs. 
\      nitrogen). 

Fallow. 
f  50  lbs.  of  dissolved  bone-black  (r=8.5  lbs. 
\      available  phosphoric  acid). 

Nothing. 
^25  lbs.  of  muriate  of  potash  (  =  from  12  to  13 
\      lbs.  potassium  oxide), 
r  481  lbs.  potash-magnesia  sulphate  (  =  from 
\      12  to  13  lbs.  of  potassium  oxide). 
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Comparing  these  results  with  those  obtained  in  the  previous 
year,  where  the  produce  of  the  various  plats  was  practically 
of  a  corresponding  weight  (45S  lbs.  each),  it  was  noticed 
that  the  application  of  potash  compounds  alone,  muriate  of 
potash  leading  (see  Plats  No.  9  and  10),  had  exerted  a  marked 
effect  on  the  quantity  and  the  quality  of  the  corn  fodder  raised, 
increasing  the  previous  annual  yield  not  less  than  one  hun- 
dred per  cent,  above  that  of  the  preceding  year  (1884). 

The  amount  of  corn  fodder  raised  on  Plat  No.  1,  which 
received  nitrate  of  soda,  had  exceeded  but  slightly  (22  lbs.) 
that  of  the  previous  season ;  while  the  application  of  blood, 
ammonium  sulphate  and  phosphoric  acid  had  not  prevented  a 
considerable  falling  off.  The  yield  of  corn  fodder  of  fertilized 
and  unfertilized  plats  was  practically  the  same  in  most  in- 
stances. 

In  sight  of  these  facts,  it  seemed  but  justifiable  to  conclude 
that  a  deficiency  of  the  soil  in  available  potash  had  controlled, 
in  our  case,  more  than  that  of  any  other  essential  article  of 
plant  food,  —  the  final  yield  of  the  crop. 

As  the  cultivation  of  grasses  and  fodder  corn  affects  the 
raanurial  resources  of  the  soil  in  a  similar  direction  by  ab- 
stracting approximately  one  part  of  phosphoric  acid  to  four 
parts  of  potash,  it  is  but  a  natural  result  that  a  soil  which 
originally  did  not  contain  much  more  of  available  potash  than 
of  available  phosphoric  acid  must  become  unproductive  before 
the  latter  is  exhausted.  In  case  circumstances  necessitate  a 
direct  succession  of  these  two  crops,  it  is  well  to  remember 
that  fact,  and  to  provide  against  a  failure  by  applying  to  the 
soil  liberally,  in  particular,  potash  compounds  in  some  form  or 
other.     Muriate  of  potash  deserves  recommendation. 

To  verify  the  above  conclusion,  the  experiment  was  contin- 
ued during  the  past  season  (1886),  with  the  sole  modifica- 
tion of  increasing  on  each  fertilized  plat  the  particular  fer- 
tilizing ingredients  to  twice  the  amount  used  in  the  preceding 
year. 

The  plats  were  thoroughly  plowed  and  harrowed  May  15, 
1886.  The  fertilizers  were  sown  broadcast  in  each  case,  and 
plightly  harrowed  in  before  planting  the  corn,  in  rows.  May  21 
and  22  (Clark's  variety).  The  rows  were  three  feet  three 
inches  apart.    The  seeds  were  dropped  from  twelve  to  fourteen 
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inches  apart  and  six  to  eight  kernels  in  a  place.  The  young 
plants  appeared  uniformly  and  healthy  looking  in  all  plats 
June  1.  They  turned,  however,  into  a  pale  green  color  by 
June  28,  with  the  exception  of  those  on  Plats  9  and  10.  The 
latter  were  still  of  a  dark  green  color  September  11,  when 
the  entire  crop  was  cut  and  stooked  in  the  field.  The  corn 
growing  on  Plats  1  to  8  inclusive  had  reached  at  the  end  of 
the  season  a  height  of  from  two  to  four  feet,  and  showed  only 
here  and  there  a  partially  filled  ear ;  it  was  badly  dried  up 
and  unhealthy  looking  when  cut.  The  plants  grown  upon 
Plats  9  and  10  had  reached  a  height  of  from  five  to  eight  feet ; 
the  stalks  and  leaves  were  still  succulent  when  cut,  and  the 
ears  pretty  well  formed  throughout  the  plats,  but  small,  and 
the  kernels  scarcely  beginning  to  glaze. 

The  weight  of  the  corn  fodder  raised  upon  each  plat  was 
ascertained  October  23,  when  the  crop  was  housed.  The  sub- 
sequent tabulated  statement  contains  the  results  of  the  ex- 
periments. The  weights  of  the  corn  fodder  are  stated  with 
reference  to  the  same  state  of  moisture  (fiom  45  to  50  per 
cent. )  as  in  the  preceding  year,  to  allow  a  comparison  of  the 
results. 


PLAT. 

Amount  of  Dry 

Corn  Fodder 

Obtained. 

Fertilizer  Applied. 

No.    1,     . 

2,  . 

3,  . 

4,  . 

5,  . 

6,  . 

7,  .        . 

8,  .        . 

9,  .        . 

10,     . 

430  lbs. 
250     " 
310     " 

250     " 
280    " 

255     " 
195     " 

840     " 

895     " 

^50   lbs.   of  sodium   nitrate    (=:7-8   lbs.   of 
\     nitrogen). 

Nothing. 
f60  lbs.  of  dried  blood  (:i=7-8  lbs.  of  nitro- 
\     gen). 

Nothing. 
f  50  lbs,  of  ammonia  sulphate   (=:10  lbs.  of 
\      nitrogen). 

Fallow, 
r  100  lbs.  of  dissolved  bone-black  (=17  lbs. 
\      available  phosphoric  acid). 

Nothing. 
^50  lbs.  of  muriate  of  potash  (zi:25  lbs.  of 
\      potassium  oxide). 

f  97  lbs.  of  potash-magnesia  sulphate    (  z=z  25 
\     lbs  of  potassium  oxide). 

These  results,  compared  with  those  of  the  previous  year,  show 
still  a  falling  ofi"  in  yield  in  all  plats,  notwithstanding  a  decided 
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increase  of  the  various  single  manurial  substances  applied  on 
Plats  1 ,  3,  5,  7,  9  and  10.  The  yield  of  the  fertilized  Plats  1, 
3,  5,  7  during  the  last  season  (1886)  is  less  than  that  of  the 
unfertilized  plats  in  1885.  The  good  service  of  potash  com- 
pounds in  our  case  is  still  remarkable. 

The  experiment  will  be  continued,  with  some  modifications, 
during  the  coming  season. 
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2.  Fodder  Corn  and  Corn  Ensilage. 

The  last  annual  report  on  the  work  of  the  Experiment  Sta- 
tion contains  upon  pages  52  and  53  a  record  of  observations 
concerning  the  gradual  increase  of  vegetable  matter  in  the 
fodder  corn  during  its  successive  stages  of  growth.  A  series 
of  tests  carried  out  with  plants  taken  from  our  fields  had 
demonstrated  the  fact  that  the  vegetable  matter  in  the  variety 
of  corn  on  trial  (Clark)  had  increased  from  fifty  to  one 
hundred  per  cent,  in  actual  weight,  between  the  time  of  the 
first  appearance  of  the  tassel  and  the  beginning  of  the  glazing 
of  the  kernels.  It  was  found  that  the  same  variety  of  corn, 
raised  under  fairly  corresponding  circumstances,  as  far  as  the 
general  character  of  the  soil  and  the  mode  of  cultivation  are 
concerned,  contained  in  one  hundred  weight  parts  at  the  time 
of  the  first  appearance  of  the  tassel  from  twelve  to  fifteen 
weight  parts  of  dry  vegetable  matter,  and  from  eighty-five  to 
eighty-eight  parts  of  water  ;  whilst  at  the  time  of  the  l)eginning 
of  the  glazing  of  the  kernels  the  former  was  noticed  to  vary 
from  twenty-three  to  twenty-eight  weight  parts,  and  the  water 
from  seventy-seven  to  seventj'-two.  These  results  of  our 
investigation  left  no  doubt  about  the  fact  that  our  green 
fodder  corn  at  the  time  of  the  beginning  of  the  glazing  of 
the  kernels  contained  nearly  twice  as  much  vegetable  matter 
per  ton  weight  of  corn  as  at  the  time  of  the  appearance  of  the 
tassels. 

This  feature  in  the  change  of  the  composition  of  the  fodder 
corn  during  its  growth  is  not  an  exceptional  one ;  similar 
chano-es  are  noticed  in  all  our  farm  plants.  Our  observations 
in  this  direction  were  reported  for  the  purpose  of  furnishing 
some  more  definite  numerical  values  for  the  consideration  of 
our  practical  farmers.  As  long  as  the  vital  energy  of  an 
annual  plant  is  still  essentially  spent  in  the  increase  of  its  size, 
as  a  rule  but  a  comparatively  small  amount  of  valuable  organic 
compounds,  as  starch,  sugar,  etc.,  accumulates  within  its  cellu-- 
lar  tissue.  The  comparative  feeding  value  of  the  same  kind 
of  fodder  plants,  or  any  particular  part  of  such  plants,  is  not  to 
be  measured  by  its  size,  but  by  the  quantity  of  valuable  organic 
nitroo-enous  and  non-nitrogenous  constituents  stored  up  in  its 
cellular  system.     The  larger  or  smaller  amount  of  dry  vegeta- 
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ble  matter  left  behind  from  a  given  weight  of  samples  of  the 
same  kind  of  a  fodder  plant  of  a  corresponding  stage  of  growth 
indicates  in  the  majority  of  cases  their  respective  higher  or 
lower  economical  value  for  feeding  purposes.  Agricultural 
chemists,  for  this  reason,  usually  begin  their  examination  of 
fodder  plants  with  a  test  for  the  determination  of  the  amount 
of  dry  vegetable  matter  left  behind,  when  carefully  brought  to 
a  constant  weight  at  a  temperature  not  exceeding  110°  C. 

The  taller  varieties  of  corn  are  not  necessarily  the  more 
valuable  kinds  for  the  production  of  fodder;  on  the  contrary, 
it  would  be  more  judicious,  on  general  principles,  to  doubt 
their  superior  fitness  for  that  purpose  until  otherwise  proved. 
This  statement  applies,  in  particular,  to  some  varieties  re- 
cently transferred  to  our  section  of  the  country;  forthey  seem 
to  require  an  exceptionally  rich  soil  to  yield  the  best  results 
they  are  represented  to  be  capable  of  producing.  Raised  in  a 
soil  of  moderate  resources  of  plant  food,  little  of  the  latter 
can  be  left  over,  after  the  production  of  their  tall  stocks  and 
bulky  leaves,  to  assist  in  the  formation  of  valuable  organic 
compounds,  as  sugar,  starch,  fat,  nitrogenous  matter,  etc.,  to 
enrich  the  entire  plant.  The  same  mode  of  reasoning  applies 
to  the  raising  of  exceptionally  large-sized  roots,  potatoes,  etc.  ; 
they  are  usually  but  partly  matured,  and  thus  of  a  watery, 
indifferent  taste. 

The  general  character  of  the  climate  and  the  physical  and 
chemical  condition  of  the  soil  control  the  local  adaptation  of  a 
plant  for  successful  cultivation.  Extremes  of  season  and  one- 
sided modes  of  manuring  are  apt  to  modify  the  growth  of  a 
plant  and  thereby  alter  its  composition.  To  learn  how  to 
check  an  inherent  tendency  of  a  plant  to  a  rank  growth,  in  the 
interest  of  a  fairer  chance  for  a  complete  maturity  of  the  final 
crop,  is  most  desirable  information  to  secure;  for  success  in 
that  direction  insures  not  unfrequently  a  superior  pecuniary  re- 
turn. A  careful  study  of  the  special  characteristics  of  the 
plant  on  trial  under  the  influence  of  existing  local  resources  of 
the  soil  and  of  the  prevailing  local  features  of  the  weather  during 
the  growing  season  alone,  can  furnish  a  safe  guide  .for  the 
attainment  of  the  desired  end. 

The  determination  of  the  relative  feeding  value  of  difierent 
samples  of  the  same  kind  of  plants  raised  under  difierent  cir- 
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cumstances  is  always  carried  out  with  plants  of  a  correspond- 
ing stage  of  growth.  Progress  in  the  growth  of  plants  alters 
their  composition  in  regard  to  the  quantity  of  vegetable  matter 
which  they  contain  in  a  given  weight ;  it  also  changes  very  ma- 
terially the  absolute  and  relative  proportion  of  their  essential 
food  constituents,  i.  e.  their  nutritive  value. 

The  amount  of  vegetable  matter  in  a  given  weight  of  green 
fodder  corn  cut  at  the  beginning  of  the  glazing  of  the  kernels 
is  known  to  be  not  only  nearly  twice  as  large  as  compared  with 
that  contained  in  an  equal  weight  of  green  fodder  corn  cut  when 
just  showing  the  tassels,  it  is  also  known  to  bo  pound  for 
pound  more  nutritious,  for  it  contains  more  starch,  more 
sugar,  more  of  valuable  nitrogenous  matter,  etc. 

Considering  the  previously  stated  views  correct,  we  filled 
our  silos  during  last  autumn  with  fodder  corn,  which  had  just 
reached  the  point  where  the  kernels  began  to  glaze  over, 
expecting  to  secure  an  ensilage  of  superior  feeding  value.  The 
results  of  our  experiments  in  that  direction  have  been  very 
satisfactory,  and  may  be  summed  up  as  follows  :  — 

1.  The  course  adopted  for  the  production  of  corn  fodder 
for  the  silo  secures  the  largest  amouut  of  valuable  matter 
which  a  given  area  of  land  planted  with  fodder  corn  can  pro- 
duce under  corresponding  circumstances,  as  far  as  laud  and 
season  are  concerned. 

2.  The  ensilage  of  a  more  matured  fodder  corn  has  a  hio^her 
feeding  value,  pound  for  pound,  than  that  cut  at  an  earlier  stage 
of  growth. 

3.  The  more  matured  fodder  corn,  on  account  of  a  harder 
texture,  is  less  crushed  by  close  packing,  and  consequently 
better  resists  the  peculiar  influences  which  tend  to  deteriorate 
and  ultimately  destroy  the  contents  of  the  silo. 

As  a  more  detailed  description  of  the  products  of  our  silo 
may  not  be  without  some  interest  to  our  readers  at  this 
period  of  the  season,  we  publish  below  the  essential  part  of 
our  results,  beginning  with  au  abstract  from  our  late  annual 
re{)ort,  which  relates  briefly  the  course  pursued  in  filling  the 
silo. 

The  corn  fodder,  when  cut  for  the  silo,  September  3  and  4, 
began  to  acquire  a  slightly  yellowish  tint  along  the  outside  of 
the  field,  jet  was  still  green  and  succulent  in  the  interior  parts ; 
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the  kernels  were  soft,  their  contents  somewhat  railky,  and  their 
outside  just  beginning  to  glaze. 

Corn  Ensilage. —  Two  silos  of  the  same  size,  five  by  four- 
teen feet,  inside  measure,  and  eleven  feet  deep,  were  used  for 
the  experiment.  In  both  instances  the  corn  was  cut  into 
pieces  from  one  and  one-quarter  to  one  and  one-half  inches  in 
size  ;  they  were,  however,  filled  in  a  different  way. 

Silo  No.  1  was  loosely  filled,  September  4,  to  about  two- 
thirds  of  its  height,  and  the  mass  merely  levelled  without  tread- 
ing down.  It  was  left  in  this  condition  without  covering: 
until  September  7,  at  8  o'clock  a.  m.  At  this  time  it  had 
settled  from  eighteen  to  twenty-four  inches ;  the  odor  of  acetic 
acid  became  slightly  perceptible,  and  the  pieces  of  cornstalk, 
although  sweet  to  the  taste,  showed  an  acid  reaction  to  the 
test-paper   (litmus). 

Sept.  7,  8  A.M.  Temperature  at  12   inches  depth,  147°,   145°,   147°   F. 

"      8,  8  A.M.                "  "  12         "             "  141°,   145°,    145°   F. 

"     8,  8  A.M.                "  "  24        "            "  136.5°  F. 

"      8,  8  A.M.                "  "  30        "            "  114°     F. 

"      8,  8  A.M.                "  "  86        "            "  107°    F. 

As  the  temperature  remained  practically  at  a  standstill,  the 
filling  in  of  more  fresh-cut  corn  was  resumed,  and  the  silo 
completely  yet  loosely  filled,  September  8.  A  maximum  reg- 
istering thermometer  was  buried  in  the  mass  at  a  depth  of  two 
feet  from  the  surface,  and  light  boards  loosely  laid  over  the 
top. 

Sept.  10,  8  A.M     Temperature  at  12  inches  depth,  129  ,  127°  F, 
The  mass  had  now  settled  eighteen  inches. 

Sept.  11,  8  A.M.     Temperature   at   12   inches   depth,   127°,   129°,   131°   F. 
"     12,  8  A.M.  "  "    12        "  "        122°,   132°  F. 

The  mass  had  settled  from  twenty-four  to  thirty  inches. 
The  temperature  remained  practically  the  same  ;  the  mass  was 
carefully  covered  with  tarred  paper  and  tight-fitting  boards, 
and  subsequently,  on  September  12,  pressed  down  with  twenty- 
five  barrels  of  sand.  This  silo  contained  about  eight  tons  of 
green  corn  fodder. 
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The  temperature  observations  above  recorded  were  made  in 
different  parts  of  the  silo ;  they  show  that  it  is  quite  difficult 
to  secure  a  desirable  uniform  temperature  within  the  mass  in 
all  parts  of  the  silo,  at  the  same  depth  and  at  the  same  time. 

Silo  No.  2  was  filled  to  a  depth  of  from  eight  to  nine  feet, 
as  fast  as  the  cut  corn  could  be  supplied  and  tramped  down. 
As  soon  as  the  amount  of  corn  assigned  for  that  silo  (9.5  tons) 
was  filled  in,  the  surface  was  carefully  covered  with  tarred 
paper  and  tight-fitting  boards,  in  the  same  manner  as  in  case 
of  the  first  silo,  and  at  once  pressed  down  with  twenty-five 
barrels  of  sand.  A  maximum  registering  thermometer  was 
safely  buried  at  a  depth  of  about  two  feet  in  the  mass,  to 
record  the  highest  temperature  which  the  latter  would  reach 
during  the  time  of  keeping  the  silo  closed. 

The  silo  had  been  closed  about  six  months  when  opened. 
The  highest  temperature  recorded  by  the  thermometer  buried 
at  a  depth  of  two  feet  below  the  surface  of  the  ensilage,  after 
closing  the  silo,  was  116.5°  F. 

A  layer  of  eighteen  inches  in  thickness  on  the  top,  and  from 
six  to  eight  inches  along  the  sides,  was  of  dark  color  and  unfit 
for  fodder.  It  was  removed  until  no  mould  could  be  noticed 
on  the  leaves  and  stem  parts ;  the  ears  of  the  corn  were  best 
preserved.  The  main  bulk  of  the  ensilage  was  of  a  brownish 
yellow  color,  and  showed  a  decided  acid  reaction  to  the  test- 
paper.  The  odor  was  at  first  that  of  organic  matter  slowly 
disintegrating  under  the  exclusion  of  air,  but  changed  soon 
after  the  opening  of  the  silo  into  that  of  acetic  acid  (vinegar). 
The  free  organic  acids  contained  in  one  hundred  weight  parts 
of  the  fresh  ensilage  (directly  after  the  opening  of  the  silo) 
required  1.309  parts  of  sodium  hydroxide  for  their  neutraliza- 
tion, which  is  equal  to  1.96  per  cent  of  acetic  acid.  The  same 
quantity  of  fresh  ensilage  contained  0.0374  parts  of  actual  am- 
monia. No  starch  could  be  detected  in  the  stems  and  leaves, 
whilst  an  abundance  of  it  was  found  in  the  ears. 
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CORN   ENSILAGE. 
[Taken  from  Silo  No.  1,  March  23,  1886  ] 
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Analysis  of  Dry  Matter. 

Crude  Ash,     .... 
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"      Cellulose,     . 
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294.91 
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Non-nitrogenous     Extract 

Matter,        .... 

65.15 
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873.01 

67 

100.00 
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Silo  No.  2  was  opened  seven  months  after  being  filled.  A 
layer  about  six  inches  in  thickness  had  to  be  removed  from  the 
top  and  the  sides  of  the  contents  of  the  silo  to  reach  an  accept- 
able fodder  for  cows.  The  highest  temperature  registered  by 
the  thermometer  since  its  introduction  into  the  silo  at  a  depth 
of  two  feet  at  the  time  of  closins:  was  97.8°  F. 


CORN  ENSILAGE. 
[Taken  from  Silo  No.  2,  April  25,  1886.] 


' 

o 

4) 

«  .2 

0  'S. 

1  1 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

M 
> 

Moisture  at  10U°  C, 

76.90 

1,538.00 

_ 

_ 

1 
1 

Dry  Matter 

23.10 

462  00 

- 

- 

100.00 

2,000.00 

_ 

_ 

Analysis  of  Jtry  Matter. 

Crude  Ash,     .... 

5  22 

104.40 

_ 

_ 

-* 

"      Cellulose,     . 

17.67 

353.40 

254.45 

72 

>^ 

"      Fat,      .... 

3.15 

63.00 

47.25 

75 

"      Protein    (Niti'ogenous 
Matter,      . 

8.27 

165.40 

120.74 

73 

Non- nitrogenous    Extract 

Matter,        .... 

65.69 

1,313.80 

880.25 

67 

100.00 

2,000.00 

1,302.69 

- 
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The  main  body  of  the  ensilage  was  in  fine  condition,  of  a 
yellowish  green  color,  somewhat  lighter  than  in  silo  No.  1.  It 
had  a  slightly  acid  smell  and  taste.  To  neutralize  the  free 
organic  acids  contained  in  one  hundred  weight  parts  of  fresh 
ensilage,  collected  at  the  opening  of  the  silo,  required  L130 
parts  of  sodium  hydroxide,  which  is  equal  to  L95  per  cent,  of 
acetic  acid.  The  amount  of  ensilage  contained  0.027  parts  of 
actual  ammonia. 

A  comparison  of  these  observations  with  those  made  in  con- 
nection with  the  contents  of  No.  1  shows  that  in  our  case  the 
direct  filling  and  closing  of  the  silo  produced  the  best  results. 
The  contents  of  the  silo  filled  at  once  with  cut  corn-fodder, 
and  subsequently  carefully  closed  up,  had  suffered  less  serious 
alteration  in  various  directions  than  those  that  had  passed 
through  a  previous  heating  process,  in  consequence  of  a  longer 
exposure  to  atmospheric  agencies.  The  records  of  the  ther- 
mometers, the  chemical  analyses  of  the  ensilage  from  both  silos, 
and  the  general  character  of  both  kinds  of  ensilage  confirm  our 
above  conclusion.  Adding  to  these  statements  the  circum- 
stance that  our  cows  decidedly  preferred  the  ensilage  from  silo 
No.  2,  we  feel  that  we  can  recommend  the  course  pursued  in 
filling  that  silo.  As  the  free  acids,  acetic  and  lactic,  in  a  corn 
ensilage,  however  carefully  prepared,  steadily  increase  after  the 
opening  of  the  silo,  as  long  as  unchanged  saccharine  and 
amylaceous  constituents  (sugar  and  starch)  are  present,  it  is 
very  important  that  the  access  of  air  should  be  limited  as  far 
as  practicable.  The  decision  in  regard  to  the  best  size  of  the 
silo  should  be  largely  controlled  by  the  possible  rate  of  con- 
sumption. The  feeding  value  of  the  contents  of  the  most 
carefully  packed  silo  is  apt  to  be  most  seriously  impaired  in 
consequence  of  a  subsequent  prolonged  exposure  to  the  air. 
Three  to  four  weeks'  exposure  altered  the  character  of  our  ensi- 
lage seriously,  as  far  as  its  acidity  was  concerned.  The  degree 
of  the  change  depends,  under  corresponding  circumstances, 
largely  on  the  surrounding  temperature.  It  is  far  less  during 
the  winter  months  than  in  April  or  May. 
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Analyses  of  Corn  and  Cob  before  and  after  their  Treatment 

'in  a  Silo. 

[1.   Corn  and  cob;  cured  naturally  in  the  field.    2.   Whole  com  and  cob;  from  silo. 
3.   Cut  corn  and  cob ;  from  silo.] 


Per  Cent. 

1 

2 

3 

Moisture  at  100°  C,    .         ... 

Dry  Matter, 

10.71 
89.29 

100.00 

25.50 
74.50 

50.27 
49.73 

100.00 

100.00 

Analyses  of  Dry  Matter. 

Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  ^Matter), 
Non-nitrogenous  Extract  Matter, 

2.16 

5.39 

5.27 

12.18 

75.00 

1.43 

8.32 

8.66 

10.56 

71.03 

1.35 
8.50 
7.84 
6.63* 
75.68 

100.00 

100  00 

100.00 

The  material  which  served  for  the  above  analyses  was  sent 
on  for  that  purpose  during  the  mouth  of  September,  1886,  with 
the  following  statement :  The  different  samples  were  taken  from 
the  same  lot  of  corn  eleven  months  ago.  The  crop  was  cut 
when  the  ears  began  to  glaze.  No.  1,  whole  ears,  was  re- 
moved from  the  stalks  and  dried  in  the  usual  way  on  the 
ground ;  No.  2,  whole  ears,  was  buried  at  the  same  time  in 
the  silo  about  six  feet  below  the  surface  of  the  cut  material, 
which  consisted  of  the  cut  stalks  and  cut  ears  ;  No.  3  consisted 
of  pieces  of  cue  ears  of  corn  taken  from  the  main  bulk  of  corn 
ensilage  at  the  same  time  when  sample  No.  2  was  removed  for 
an  examination,  about  eleven  months  after  the  filling  of  that 
silo.  The  samples  were  collected  for  the  purpose  of  ascertain- 
insT  the  character  and  the  deo^ree  of  chans^e  which  the  ear  of 
the  corn  undergoes  by  converting  it  into  ensilage,  either  whole 
or  when  cut  into  pieces.  A  comparison  of  the  analytical 
results  shows,  what  might  be  expected,  that  cut  ears  of  corn 
are  liable  to  suifer  a  more  serious  alteration  in  their  composi- 
tion than  whole  ears. 


66     AGRICULTURAL   EXPERIMENT   STATION.     [Jan, 
Analyses  of  Rowen. 

[1.   Sun-dried  In  the  field.    2.  After  being  in  a  silo  eleven  months.] 


Per  Cent. 

, 

1 

2 

Moisture  at  100°  C, 

Dry  Matter, 

19.71 
80.29 

18.44 
81.56 

• 

100.00 

100.00 

Analysis  of  Dry  Matter. 

Crude  Ash, 

"      Cellulose,        .....                 .         . 

"      Fat 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 

8.99 
29.43 

4.96 
14.70 
41.92 

8.76 
27.93 

6.98 
12.34 
43  99 

100.00 

100.00 

These  analyses  point  in  tlie  same  direction  as  the  previous 
ones.  The  reduction  of  nitrogenous  matter  as  compared  with 
that  of  the  non-nitrogenous  extract  matter  is  most  noticeable ; 
yet  this  circumstance  does  not  represent  the  entire  loss  in 
oro;anic  matter.  The  decrease  in  crude  cellulose  and  the  in- 
crease  in  crude  fat  both  confirm  that  statement.  To  state  with 
more  exactness  the  loss  of  organic  matter  in  cases  like  those 
under  consideration,  requires  a  more  definite  knowledge  re- 
garding the  amount  of  dry  matter  contained  in  the  fresh  rowen, 
and  of  the  average  moisture  of  the  various  layers  of  rowen  in 
the  silo.  None  of  our  ordinary  modes  of  preserving  fodder  is 
without  the  liability  of  losses ;  it  remains  in  most  instances  a 
matter  of  degree,  depending  quite  largely  on  circumstances 
beyond  the  control  of  the  farmer.  Succulent  plants  are  most 
likely  to  suffer  seriously  in  the  ordinary  drying  process,  and  it 
is  for  this  reason  that  the  silo  system  deserves,  in  particular, 
a  careful  consideration  for  the  efiicient  preservation  of  these 
crops. 
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ENSILAGE  MADE   FROM   APPLE   POMACE. 

[Amherst  Mill.] 

Per  cent. 

Moisture  at  100°  C. •        •         •        85.33 

Dry  Matter, 1467 


Analysis  of  Dry  Matter. 


Crude  Ash, 

"      Cellulose,         .... 

"      Fat, 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogeuous  Extract  Matter, 


4.21 

22.18 

7.36 

8.22 

58.03 

100  00 


The  pomace  which  served  for  the  preparation  of  the  apple 
ensilage  was  taken  from  a  cider-mill  near  Amherst  towards 
the  close  of  October,  1885,  and  consisted  of  the  clear  press 
refuse  of  a  mixture  of  different  kinds  of  apples. 

Two  casks,  of  a  capacity  of  from  fifty  to  sixty  gallons  each, 
were  used  for  the  experiment.  They  were  painted  inside  with 
a  black  tar  varnish  to  render  them  air  and  w^ater  tight.  The 
pomace  was  stamped  down  solid,  and  subsequently  covered* 
with  tar  paper,  which  was  held  down  by  a  layer  of  sand  sev- 
eral inches  in  thickness,  and  some  large  stones.  The  casks, 
thus  filled,  were  kept  in  a  corner  on  the  barn-floor  until  May 
'17,  1886,  when  they  were  opened  to  examine  their  contents. 
The  material  was  found  throughout  apparently  as  fresh  as 
when  put  up;  neither  mouldy,  rotten,  or  even  discolored  on 
its  surface.  It  had  a  pleasant  fruit-like  acid  odor  and  taste, 
and  contained  but  traces  of  ammonia  compounds.  One  hun- 
dred parts  of  the  fresh  apple  ensilage  required  0.744  parts  of 
sodium  hydroxide  for  the  neutralization  of  its  free  orgraiic 
acids,  which  prove  thus  to  be  less  than  in  either  kind  of  corn 
ensilage.  The  ensilage  of  apple  pomace  is  highly  relished 
by  cows  and  swine,  and  is,  if  not  superior,  at  least  equal, 
pound  for  pound,  in  feeding  value  to  the  apple  pomace,  which 
served  for  its  production.  The  nitrogenous  constituents  had 
increased  at  the  expense  of  the  saccharine  constituents ;  the 
latter  had  been  destroyed  at  a  higher  rate  by  fermentation  than 
the  former. 
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3.    Influence   of   Fertilizers  on   the   Quantity  and  the 
Quality   of   some   Prominent   Fodder   Crops. 

[Field  B.] 

The  land  selected  for  the  experiment  had  been  used,  for  sev- 
eral years  previous,  for  the  production  of  hay.  At  the  begin- 
ning of  the  season  of  1883  it  had  been  ploughed  and  planted 
with  corn,  without  the  addition  of  any  fertilizer.  The  soil  con- 
sisted of  a  good  sandy  loam,  and  was,  in  consequence  of  its 
previous  treatment,  in  a  suitably  impoverished  condition  to 
respond  to  the  application  of  fertilizers. 

The  entire  field,  consisting  at  that  time  of  one  and  one-tenth 
of  an  acre,  was  subdivided  into  plats,  each  one-tenth  of  an  acre 
in  size.  Every  alternate  plat  was  fertilized  at  the  rate  of  six 
hundred  pounds  of  ground,  rendered  bones,  and  two  hundred 
pounds  of  muriate  of  potash,  per  acre.  The  fertilizer  was 
applied  a  few  days  before  seeding,  and  slightly  harrowed 
under. 

The  experiment  in  1884  comprised  four  standard  grasses, 
i.  e.,  Orchard  grass  (Dactylis  glomerata) ,  Meadow  fescue  {Fes- 
tuca pratense) ,  Timothy  {Phleum  pratense)  and  Redtop  {Agi'O- 
tis  vulgaris) ,  besides  two  Millets,  Hungarian  grass  {Panicum . 
Germanicum)  and  Pearl  millet  {Penicillaria  spicaid)^  and  one 
variety  of  corn,  Clark.      (See  sketch  of  Field  B,  1884-1885.) 

The  plats  Nos.  11,  13,  15,  19  and  21  were  fertilized;  and 
Nos.  12,  14,  16,  18  and  20  received  no  manurial  matter  of 
any  description. 

In  the  case  of  the  grasses  and  millets,  each  plat  was  again 
subdivided  into  two,  and  each  half  seeded  down  with  one  dis- 
tinct kind  of  grass  seed  as  follows  :  — 

T.,  .  ,,  /^    ^-i-     ^\  /Orchard  Grass  (north  side), 

Plat  11  (fertilized), \  ^^     .       t-         \       <.i     •/ ^ 

^  ^  V Meadow  Fescue  (south  side). 

■r,!  4.  -.n  /     e    .•!•     JN  /Orchard  Grass  (north  side). 

Plat  12  (unfertilized),      .        .        .         •   \  ^,      .       t-  ,       .x,    -a  \ 

^  I  Meadow  Fescue  (south  side). 

Plat  13  rfertilized^  r  Hungarian  Grass  (north  side), 

Plat  Id  (teituizeaj \  Pearl  Millet  (south  side). 

™  ^  ,.   ,     p    ....      ,.  /Hungarian  Grass  (north  side). 

Plat  14  (unfertilized),      .        .        .         •   |  p^^.^  Millet  (south  side). 
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Plat  15  (fertilized), 
Plat  16  (unfertilized), 


Plat  17 
Plat  18 
Plat  19 
Plat  20 
Plat  21 


(fertilized),  . 
(unfertilized), 
(fertilized),  . 
(unfertilized), 
(fertilized),  . 


/Timothy  (north  side), 
vRedtop  (south  side). 
/"Timothy  (north  side), 
\  Redtop  (south  side). 

Corn  (Clark). 

Corn  (Clark). 

Corn  (Clark). 

Corn  (Clark) 

Corn  (Clark). 


RESULTS   OF  EXPERIMENTS   WITH   CORN. 
Analysis  of  Oreen  Fodder  Corn. 


Plat  17. 

Plat  18. 

(Fertilized.) 

(Unfertilized.) 

1884 

July  25.     At  the  beginning 

'Moisture  at  100°  C,    . 

87.62 

85.15 

of  Blooming, 

I.  Dry  Vegetable  Matter, 

12.38 

14.85 

'  Moisture  at  100°  C,     . 

72.27 

78.77 

Sept,  1.     Kernels  in  Milk,   < 

1 

i^  Dry  Vegetable  Matter, 

27.73 

21.23 

Fertilized  Plats,  J^  of  an  acre  each, 
Unfertilized  Plats,  Jg  of  an  acre  each, 

^ield  of  Fertilized  Plats,  per  acre,  . 
Yield  of  Unfertilized  Plats,  per  acre. 

Difference  in  yield,     . 


r  Plat  17,  4,340  lbs.  \^  Total  yield, 
\  Plat  19,  3,096  lbs.  /   7,436  lbs. 
f  Plat  18,  2,460  lbs.  ^  Total  yield, 
\  Plat  20,  2,556  lbs./   5,016  lbs. 

.       . .         37,180  lbs. 
25,080    " 


12.100  lbs. 


Composilion  of  Dry  Vegetable  Matter  in  Corn  Fodder  {fertilized). 


Crude  Ash 

Crude  Cellulose, 
Crude  Fat,  .... 

Crude  Protein,  .... 
Non-nitrogenous  Extract  Matter, 


3.16  parts. 
2432      " 

2.89      " 

9.64      " 

59.99      " 


During  the  year  1885,  plats  Nos.  17,  18,  19,  20  and  21 
served  again,  as  in  previous  years,  for  the  cultivation  of  corn. 
The  crop  raised  upon  the  fertilized  plats  Nos.  17,  19  and  21 
was  used  in  part  for  ensilage  ;  that  obtained  from  the  unferti- 
lized plats  Nos.  18  and  20  was  sold  as  dry  fodder  corn  ;  both 
crops  were  cut  at  the  same  time  to  compare  results. 


70     AGRICULTURAL   EXPERIMENT   STATION.     [Jan. 

The  entire  crop  upon  al!  plats  was  cut  Sept.  4,  1885.  The 
dry  corn  fodder  secured  from  the  fertilized  plats  averaged  5^ 
tons  per  acre,  and  that  from  the  unfertilized  plats  in  this  con- 
nection yielded  3^^  tons  for  the  same  area.  The  fertilized 
plat  No.  13  produced  1,870  pounds  of  dried  millet,  or  18,700 
pounds  (9^  tons)  per  acre  ;  and  the  unfertilized  plat  No.  14 
(for  three  succeeding  years  without  manure)  produced  1,050 
pounds  of  air-dried  crops,  or  10,500  pounds  (5^  tons)  for  a 
corresponding  area. 

The  plats  11,  12,  15  and  16  (Field  B),  which  had  been  seeded 
down  broadcast,  during  the  month  of  September,  1884,  with 
several  varieties  of  grasses  for  the  purpose  of  studying  their 
individual  nutritive  character  at  different  successive  stages  of 
growth,  became  soon  infested  with  all  kinds  of  plants.  As  this 
circumstance  could  not  otherwise  than  quite  seriously  interfere 
with  our  object,  it  was  thought  best  to  replough  these  plats  and 
to  seed  down  again  each  variety  of  grass,  in  drills.  The  culti- 
vation of  grasses  in  drills,  two  feet  apart,  was  adopted  with 
much  success  June  22,  1885.  A  frequent  use  of  the  cultivator, 
aided  by  the  hoe  and  the  weeding  by  hand,  has  enabled  us  to 
secure  a  suitable  material  for  examination  during  last  summer, 
1886. 

No  material  changes  have  been  made  of  late  in  the  general 
ariangement  and  mode  of  treatment  of  the  plats  in  Field  B, 
beyond  the  addition  of  an  area  of  forty-three  feet  in  length  and 
of  a  corresponding  width  of  the  existing  plats  on  the  west  end  of 
each  individual  plat.  This  addition  makes,  the  present  length 
of  these  plats  175  feet;  they  are  each  33  feet  wide  (see  sketch 
of  Field  B  in  1886).  The  same  varieties  of  grasses  and  of 
corn  (Clark)  were  cultivated.  The  latter  was  also  planted,  in 
place  of  two  varieties  of  millets  during  the  preceding  year,  in 
plats  13  and  14.  The  corn  was  planted,  as  in  previous  years, 
in  drills  three  feet  three  inches  apart ;  the  seed  was  dropped, 
from  six  lo  eight  in  a  place,  at  a  distance  of  from  twelve  to 
fourteen  inches  apart,  May  17,  1886.  Plats  13,  17,  19  and  21 
were  fertilized  with  ground  bones  and  potash,  as  in  preceding 
years,  while  plats  14,  18  and  20  received  no  manurial  matter  of 
any  description.  The  growth  of  the  corn  on  fertilized  and  un- 
fertilized plats  presented  throughout  the  season  a  similar  appear- 
ance, as  has  been  noticed  and  described  on  previous  occasions. 
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with  the  exception  of  the  fertilized  plat  13  and  the  unfertilized 
plat  14,  which  yielded  a  larger  return  than  any  other  of  the  plats 
under  a  corresponding  treatment.  These  two  plats  had  been 
changed  from  the  cultivation  of  corn  in  1883  to  that  of  millet 
in  1884  and  1885.  They  were  evidently  left  in  a  better  condi- 
tion for  the  raising  of  fodder  corn  in  1886  than  the  remaining 
plats  which  had  been  used  for  the  production  of  fodder  corn, 
withbut  any  interruption  since  1883. 

The  corn  on  all  plats  was  cut  September  9  and  10,  when  the 
kernels  began  to  glaze.  The  produce  of  the  fertilized  plats 
13,  17,  19  and  21  was  turned  into  corn  ensilage,  and  that  of 
the  unfertilized  plats  14,  18  and  20  was  stooked  in  the  field 
until  October  12,  when  it  was  housed  in  common  with  the  dried 
fodder  corn  obtained  from  the  under-drained  plats  of  Field  A, 
described  in  the  previous  pages. 

Anioujit  of  Oreen  Fodder  Corn  obtained  on  Fertilized  Flats  imr  Acre. 
Plat  13.     Green  fodder  corn  for  silo,  35,410  lbs.,  or  17.75  tons. 
Plat  17.  "  "  "         27,310         "      13.65     " 

Plat  19.  "  "  "         28,290        "      14.15     " 

Amount  of  Dry  Fodder  Corn  obtained  on  Unfertilized  Flats  per  Acre. 
Plat  14.     D17  fodder  corn,  6,200  lbs.,  or  3.1    tons. 
Plat  18.  "  "  4,.500        "       2.25     " 

Plat  20.  "  "  3,000        "       1.5      " 

The  grasses  upon  plats  11,  12,  15  and  16  looked  well  in  the 
spring.  The  difference  in  their  general  appearance,  between 
the  fertilized  plat  11  and  the  unfertilized  plat  16,  and  the  un- 
fertilized plat  12  and  the  fertilized  plat  15,  was  less  marked 
than  in  the  case  of  the  corn ;  it  became,  however,  quite  striking 
as  the  season  advanced.  The  growth  upon  the  fertilized  plats 
was  in  each  case  denser,  taller  and  of  a  deeper  color  at  the  time 
of  cutting  for  hay  than  for  rowen.  The  Orchard  grass  was  in 
bloom  from  four  to  five  days  earlier  (June  7)  than  the  Meadow 
Fescue  (June  12).  The  Timothy  (Herd's  grass)  bloomed 
June  28,  about  one  week  earlier  than  the  Redtop,  July  5.  The 
grasses  on  plats  11  and  12  were  cut  July  5,  and  those  on  plats 
15  and  16  July  11. 

The  fertilized  plat  11  yielded  560  lbs.  of  hay  (Orchard  and  Fescue). 
The  unfertilized  plat  12  yielded  510  lbs.  of  hay  (Orchard  and  Fescue). 
The  fertilized  plat  15  yielded  690  lbs.  of  hay  (Timothy  and  Redtop). 
The  unfertilized  plat  16  yielded  550  lbs.  of  hay  (Timothy  and  Iledtoi)). 
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From  this  statement  it  will  be  noticed  that  — 

Plat  11  yielded  hay  at  the  rate  of  2.1     tons  per  acre. 
Plat  12         "  "  "       "      1.9 

Plat  1.5         "  "  "       "      2..59      " 

Plat  16         "  "  »       "      2.0G      " 

The  result  is  remarkable,  considering  that  the  rows  of  grass 
were  two  feet  apart,  leaving  thus  one-half  of  the  area  of  the 
land  unoccupied  by  the  crop.  The  second  growth  (rowen) 
was  not  less  satisfactory  than  the  first ;  it  was  cut  September 
13  and  14. 

The  fertilized  plat  11  yielded  225  lbs.  of  rowen  (Orchard  and  Fescue). 
The  unfertilized  plat  12  yielded  185  lbs.  of  rowen  (Orchard  and  Fescue). 
The  fertilized  plat  15  yielded  230  lbs.  of  rowen  (Timothy  and  Redtop). 
The  unfertilized  plat  16  yielded  175  lbs.  of  rowen  (Timothy  and  Redtop). 

It  may  be  seen  from  this  that  — 

Plat  11  yielded  rowen  at  the  rate  of  .84  tons  per  acre. 

Plat  12        "  "          "               "      .69      " 

Plat  15        "  "          "               "      .86      " 

Plat  16         "  "           "               "      .65      " 

The  cultivation  of  grasses  in  drills  renders  a  satisfactory  har- 
vesting of  the  crop  quite  troublesome,  on  account  of  the  liability 
of  a  large  admixture  of  soil  in  the  dried  crop  under  ordinary 
modes  of  management. 

Samples  of  the  various  kinds  of  grasses  on  trial  have  been 
collected  at  successive  stages  of  their  growth  to  ascertain  their 
respective  relative  nutritive  value.  The  results  of  these 
analytical-chemical  investigations  will  be  published  as  soon  as 
the  work  has  sufficiently  advanced  to  admit  of  an  intelligent 
presentation. 
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The  dotted  line  indicates  the  addition  made  to  the  original  are    of  one-tenth  of  one 
acre  in  each  plat  during  the  fall  of  1885. 
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4.  Experiments  with  the  Cultivation  of  Fodder  Crops  to 
FURNISH  A  Continuous  Supply  of  Suitable  Green  Fod- 
der FOR  Dairy  Stock  during  the  Summer  Season. 

[Field  C]  , 

The  experiment  was  planned  chiefly  for  the  purpose  of  ascer- 
taining the  area  required  for  the  cultivation  of  each  of  the  follow- 
ing crops,  oats,  vetch,  serradella  and  Southern  cow-pea,  when 
serving  in  the  stated  succession  as  green  fodder  for  the  support 
of  a  definite  number  of  milch  cows,  from  the  beginning  of  July  to 
the  middle  of  September.  These  crops,  which  have  been  already 
described  more  or  less  in  detail  in  previous  reports,  were  noticed 
to  attain  upon  our  grounds  a  suitable  state  of  growth  for  feeding 
purposes  at  such  succeeding  periods  of  the  season  as  promised 
to  meet  the  requirements  of  the  object  in  view.  The  feeding  of 
each  crop  began  when  it  had  reached  the  stage  of  blooming,  and 
it  was  discontinued  when  it  approached  its  maturity.  Some 
coarse,  dry  fodder,  consisting  mainly  of  hay  of  oats  cut  the 
previous  year,  was  fed  with  the  green  fodder,  to  regulate  its 
action  on  the  digestive  organs. 

The  practice  of  raising  a  greater  variety  of  valuable  crops, 
like  those  previously  stated,  for  green  fodder  deserves  the 
serious  consideration  of  farmers  engaged  in  the  dairy  business ; 
for  it  secures  a  liberal  supply  of  healthy,  nutritious  fodder  at  a 
time  when  hay  becomes  scarce  and  costly,  and  when  it  would 
be  still  a  wasteful  practice  to  feed  an  imperfectly  matured  green 
fodder-corn.  The  frequently  limited  area  of  land  fit  for  a  re- 
munerative production  of  grasses,  and  the  not  less  recognized 
exhausted  condition  of  a  large  proportion  of  natural  pastures, 
makes  it  but  judicious  to  consider  seriously  the  means  which 
promise  not  only  to  increase,  but  also  to  cheapen,  the  products 
of  the  dairy.  A  liberal  introduction  of  reputed  fodder  crops 
into  farm  operations  has  everywhere  in  various  directions  pro- 
moted the  success  of  agricultural  industry.  The  field  assigned 
for  the  raising  of  oats,  vetch  and  Southern  cow-peas  was  240 
feet  long  and  90  feet  wide  ;  it  was  divided  into  three  equal 
parts,  each  30  feet  wide  and  240  feet  long.  The  serradella 
covered    an  area  85    feet  long  and   56  feet  wide.      The    soil 
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consisted  of  a  grood  loam,  and  was  in  a  fair  state  of  cultivation. 
The  fertilizers  used  consisted  of  six  hundred  pounds  of  fine- 
ground  bones  and  one  hundred  and  fifty  pounds  of  muriate  of 
potash  per  acre.  The  different  crops  were  cultivated  in  drills 
three  feet  three  inches  apart;  they  proved,  without  exception, 
a  success. 

Oats.  —  The  variety  raised  in  this  connection  was  secured  in 
our  vicinity.  Its  particular  name  is  somewhat  uncertain  ;  it 
grows  quite  tall,  and  forms  thickly-leaved  stems ;  the  grain 
is  of  a  good  average  size  and  weight.  The  oats  were  sown 
May  3  ;  the  young  plants  appeared  May  12  ;  they  began  to 
bloom  July  5.  The  feeding  of  the  green  oats  commenced  that 
day,  and  was  continued  for  about  two  weeks,  until  July  20, 
when  the  plants  turned  yellowish.  Forty  pounds  were  fed  per 
day  to  each  cow. 

Composition  of  Green  Fodder  Oats. 


1886. 

July  5.               July  12. 

July  20. 

Moisture  at  100°  C,         .        .         .        . 
Dry  Matter 

Per  cent. 

78.61 
21.39 

Per  cent. 

71.18 

28.82 
k 

Per  cent. 

G6.04 
33.96 

The  composition  of  our  variety  of  oats  at  the  time  of  feeding 
may  be  inferred  from  the  following  analysis  of  a  sample  raised 
on  the  same  ground  in  1885  and  published  in  the*last  annual 
report :  — 
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HAY   OF   OATS. 

[From  Plats  of  Station,  cut  while  in  Milk,  July  9,  1885.] 


c 
o 

ft 

s  a 

Constituents  (in 
lbs.)   in  a  ton 
of  2,000  lbs. 

Pounds     Digest- 
ible  in    a    ton 
of  2,000  lbs. 

"  £  5 

1 

> 

a 
•A 

Moisture  at  100°  C, 

9.55 

191.00 

\ 

Dry  Matter,    .... 

90.45 

1,809.00 

- 

- 

100.00 

2,000.00 

_ 

_ 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

6.08 

121.60 

_ 

_ 

"      Cellulose,     . 

34.32 

686.40 

- 

_ 

'^. 

"      Fat,      .... 

2.69 

63.80 

24.75 

46 

"     Protein     (Nitrogenous 

Matter),   . 

10.89 

217.80 

124.15 

57 

Non-nitrogenous     Extract 

Matter 

46.02 

920.40 

920.40 

100 

• 

100.00 

2,000.00 

1,069  30 

- 

) 

Vetch  (Vicia  sativa).  —  The  seed  was  imported  to  secure  the 
same  variety  of  vetch  which  had  been  tried  here  in  previous 
years.  It  was  sown  May  14,  and  made  its  first  appearance 
May  19.  The  growth  was  kept  clean  by  frequent  use  of  the 
cultivator.  The  latter  was  first  used  May  24,  when  the  young 
plants  had  reached  a  height  of  two  inches.  The  first  signs  of 
blooming  were  noticed  July  6.  The  feeding  of  the  green  crop 
commenced  July  20,  and  was  continued  until  August  2. 
Twenty-five  pounds  were  used  in  the  daily  diet  per  head.  A 
second  crop  was  cut  September  13.  The  vetch  yields  a  large 
and  valuable  growth,  yet  seems  best  adapted  for  green  fodder 
when  raised  as  a  mixed  crop  with  oats,  barley  or  rye.  Clear 
green  vetch  is  not  as  much  relished  at  the  beginning  by  dairy 
cows  as  the  mixed  crop. 


Composition  of  Oreen  Vetch. 
[July  19,  1886.] 


Per  cent. 

82.97 
17.03 


Moisture  at  100°  C, 

Dry  Matter, 

The  subsequent  copies  of  two  analyses  of  vetch  raised  on  our 
own  grounds  in  previous  years  may  convey  some  more  definite 
idea  regarding  the  composition  of  this  reputed  fodder  crop  :  — 
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VETCH  (Hay). 

(ViCIA   SATIVA  ;    VaHIETT,   AnGUSTIFOLIA  ) 

[I.    Collected  from  Experimental  Plats,  Aug.  15,  188.3,  in  bloom.] 
I. 


s 

o 
O 

60     c 

S  .2 
f'    o 

s  °. 

Constituents    (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 

X 

Moisture  at  100°  C, 

Dry  Matter,    .... 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

"      Cellulose,    . 

"      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),   . 
l^on-nitrogenous     Extract 

Matter,        .... 

8.35 
9165 

100.00 

7.97 

■    30.68 

2.30 

15.76 

43.29 

167.00 
1,833.00 

2,000.00 

159.40 

613.60 

46.00 

315.20 

865.80 

331.34 
27.60 

239.55 

562.77 

54 
60 

76 

65 

o 

1—1 

100.00 

2,000.00 

1,161.26 

- 

J 

VETCH  (Hat). 

[II.    Collected  from  Experimental  Plats,  Sept.  3,  1883,  when  fully  matured.] 

II. 


e 
6 

«    o 
c    is 
"    2 

Si 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

5°» 

5  t«^ 

^6 

3 

3 

55 

Moisture  at  100°  C, 

Dry  Matter,    .... 

Analysis  of  Dry  Matter, 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous     Extract 

Matter,        .... 

9.45 
90.55 

100.00 

8.50 

30.05 

2.69 

14.42 

44.34 

100.00 

189.00 
1,811.00 

2,000.00 

170.00 

601.00 

53.80 

288.40 

886.80 

2,000.00 

270.45 
32.28 

20476 

487.74 

995.23 

45 
60 

71 

55 

1 

o 

- 

) 
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Serradella  (Ornithopus  sativus,  Brot.).  —  The  special  agri- 
cultural value  of  this  plant  has  been  pointed  out  in  a  previous 
report.  The  successful  cultivation  upon  the  fields  of  the  Sta- 
tion in  preceding  years  encouraged  its  trial  as  a  green  fodder 
in  connection  with  the  experiment  under  discussion.  The  seed 
was  planted  May  12  ;  the  young  plants  showed  themselves 
May  20  ;  they  commenced  blooming  July  13.  The  feeding  of 
m'een  serradella  began  August  3  and  was  discontinued  the  24th 
of  that  month.  At  first  twenty-five  pounds,  and  subsequently 
from  thirty  to  thirty-five  pounds,  formed  part  of  the  daily  diet 
of  each  cow  on  trial.  The  green  serradella  is  highly  relished 
by  the  dairy  cows,  and  has  evidently  a  very  beneficial  influence 
on  the  yield  of  milk. 


Composition  of  Green-  Serradella. 
[August  4,  1886.] 


Moisture  at  100= 
Dry  Matter, 


C, 


Per  cent. 

84.60 
15.40 


The  subsequent  two  analyses  of  samples  raised  here  in  pre- 
vious years  are  republished  in  this  connection  to  show  the 
general  character  of  this  valuable  fodder  plant. 


SERRADELLA  (Hay). 

(Ornithopus  sativus,  Brot.) 

[I.    Obtained  from  plats  of  the  Station  when  blooming,  Aug.  14,  1883.] 

I. 


;:: 

— ■ — — ■ 

a 

~    o 

~   o 

o 

m     5 

So   o 

"Z     -S 

01       . 

=     *     ^ 

«: . 

.    .-     3 

03 

•S    X   g 

■g  -  § 

"  »  c 

."S 

I  a 

c    S   fr 

g  s  S- 

S  o 

3 

t^ 

O 

&( 

Cl, 

tz; 

Moisture  at  100°  C, 

7.20 

144.00 

_ 

^ 

Dry  Matter,    .... 

92.80 

1,856.00 

100.00 

2,000.00 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

5.87 

117.40 

- 

— 

(M 

"      Cellulose, 

24.37 

487.40 

- 

- 

1*^ 

"      Fat,       .... 

2.37 

47.40 

28.44 

60 

"      Protein     (Nitrogenous 

^ 

Matter),    . 

17.85 

357.00 

224.91 

63 

Non-nitrogenous     Extract 

Matter,        .... 

49.54 

990.80 

990.80 

100 

100.00 

2,000.00 

1,244.16 

- 

J 
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SERRADELLA  (Hay). 

[II.    From  plats  of  Station,  collected  Sept.  3,  1883,  when  fully  matured 

II. 


I'ercentage.Com- 
position. 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

o    >-.  « 

6 

3 

"A 

Moisture  at  100°  C, 

8.70 

174  00 

_ 

\ 

Dry  Matter,    .... 

91.30 

1,826.00 

- 

1 

100.00 

2,000.00 

- 

! 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

6.46 

129.20 

- 

- 

-* 

"       Cellulose,    . 

25.14 

502.80 

236.32 

47 

»>o 

Fat,      .... 

2.91 

58.20 

29.10 

50 

rH 

"       Protein    (Nitrogenous 
Matter),    . 

1.5.26 

305.20 

183.12 

60 

Non-nitrogenous     Extract 

Matter,        .... 

50.23 
100.00 

1,004.60 

693.17 

69 

2,000.00 

1,141.71 

- 

J 

Southern  Ooio-jpea  (Dolichos?)  ;  variety,  Whippoorwill  Pea. 
—  The  seeds  were  obtained  of  J.  Wolfenden,  provision  dealer, 
in  Newbern,  N.  C,  who  kindly  furnished  us  with  seeds  in  pre- 
vious years.  The  general  characteristics  of  this  valuable  South- 
ern fodder-plant  have  been  pointed  out  in  the  Second  Annual 
Report  of  the  Experiment  Station,  1884,  pages  91-93.  The 
seed  was  sown  May  14 ;  the  young  plants  were  first  noticed 
May  25  ;  they  niade  slow  progress  until  July  15,  when  they 
began  to  develop  more  rapidly;  they  reached,  August  14,  a 
height  of  from  one  and  one-half  to  two  feet,  and  formed  a  dense 
growth  of  deep  green  vines.  The  green  cow-pea  was  fed  from 
the  24th  of  August  to  the  15th  of  September,  1886,  beginning 
with  24  pounds  per  day  and  increasing  gradually  the  amount 
to  40  pounds  in  the  daily  diet.  Several  cows  served  in  the  ex- 
periments ;  the  daily  fodder  rations  per  head  were  compounded 
in  the  following  manner  :  — 


Composition  of  Oreen  Cow-pea. 
[August  24,  1886.] 


Moisture  at  100*  C,  . 
Dry  Matter, 


Per  cent. 
83.00 
17.00 
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COW-PEA  (Hay). 

(Variety  :  Whippoorwill.) 

[From  Experimental  Plats  of  Station;  collected  Aug.  1,  1883.] 


Percentage  Com- 
position. 

Constituents    (in 
lbs.)  In  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

—   o     . 

o   ^  S 

"  S  o 

9-( 

.2 

3 

Moisture  at  100°  C, 

Dry  Matter,    .... 

Ayialysis  of  Dry  Matter. 

Crude  Ash,     .... 

"       Cellulose,     . 

"      Fat 

"       Protein    (Nitrogenous 
Matter),    . 
Non-nitrogenous     Extract 

Matter,        .... 

9.65 
90.35 

100.00 

10.46 

22.36 

3.87 

16.95 

46.36 

193.00 
1,807.00 

2,000.00 

209.20 

447.20 

77.40 

339.00 

927.20 

210.18 
45.67 

203.40 

639.77 

47 
59 

60 

69 

1 

100.00 

2,000.00 

1,099.02 

- 

The  feeding  of  green  cow-pea  ceased  on  account  of  limited 
supply.  The  vines  grow  until  late  in  the  season  ;  they  stand 
our  autumn  weather  extremely  well. 


Feed  in  Pounds  per  Day. 


1886. 

June  24 

July  6 

July  21 

Aug.  4 

Aug.  25 

Sept.  27 

to 

to 

to 

to 

to 

to 

July  5. 

July  20. 

Aug.  3. 

Aug.  24. 

Sept.  26. 

Oct.  14. 

Corn  Meal,          .... 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

Wheat  Bran, 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

Engli.sh  Hav, 

20.00 

- 

- 

- 

- 

8.00 

Hay  of  Oats  (1885), 

- 

10.00 

10.00 

10.00 

10.00 

- 

Green  Oats, 

- 

40.00 

- 

— 

— 

— 

Green  Vetch, 

- 

- 

25.00 

- 

- 

- 

Green  Serradella, 

- 

- 

- 

35.00 

- 

- 

Green  Cow-pea, . 

~ 

— 

— 

~ 

30.00 

40.00 

As  our  supply  of  hay  of  oats  (1885)  gave  out  at  the  be- 
o-inning  of  September,  a  small  amount  of  English  hay  was  sub- 
stituted. The  feeding  of  green  fodder  crops  with  an  addition 
of  a  coarse,  dry  fodder  has  a  good  effect  on  the  general  con- 
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dition  of  the  animal.  Hay  of  oats  is  best  chopped  for  that  pur- 
pose. A  temporary  increase  of  bran,  oilcakes,  gluten  meal 
and  fodder  articles  of  a  similar  composition  instead  of  corn 
meal  suggests  itself  in  this  connection  as  an  improvement  on 
our  daily  fodder  rations  during  a  first  trial. 

Taking  our  mode  of  cultivation  into  consideration,  it  seems 
advisable  to  cultivate  for  the  supply  of  one  cow,  for  the  period 
of  time  above  stated,  an  area  of  from  5,000  to  5,500  square  feet 
of  oats,  and  from  7,000  to  7,500  square  feet  each  of  vetch,  ser- 
radella  and  cow-pea.  In  case  oats  and  vetch  are  to  be  raised 
as  a  mixed  crop,  12,000  square  feet  might  be  the  limit.  The 
oats  mature  too  rapidly  to  answer  for  more  than  two  weeks  as  a 
green  fodder. 

The  field  (C)  turned  to  account  for  the  purpose  described 
above  is  in  a  first-class  condition  for  the  cultivation  of  winter 
grains,  as  far  as  time  of  seeding,  clean  cultivation  and  special 
accumulation  of  plant  food  is  concerned.  Vetch,  serradella 
and  cow-pea  belong  to  the  valuable  family  of  Leguminosoe; 
they,  like  the  clover,  enrich  the  soil  in  the  interest  of  grain 
crops.     A  variety  of  wheat  occupies  at  present  the  area. 

An  analysis  of  the  hay  of  oats  used  in  our  feeding  experi- 
ment has  been  stated  on  a  previous  page  ;  that  of  English  hay 
follows  here  :  — 

HAY. 
[From  Station  Fields,  1885.] 


a 

o 
U 

o  is 

i  p. 

Constituents    (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1    "^ 

■-  3 

S  '5  c 

£  o 

> 
1 

Moisture  at  100°  C, 

8.30 

166.00 

_ 

_ 

\ 

Dry  Matter,    .... 

91.70 

1,834.00 

' 

_" 

100.00 

2,000.00 

Analysis  of  Dry  Matter. 
Crude  Ash,     .... 

6.12 

122.40 

"     Cellulose,     . 

"     Fat 

30.19 
2.55 

603.80 
51.00 

350.20 
23.46 

58 
46 

"      Protein    (Nitrogenous 
Matter, 

9.75 

195.00 

111.15 

57 

r-( 

Non-nitrogenous    Extract 

Matter,        .... 

51.39 
100.00 

1,027.80 
2,000.00 

647.51 

63 

1,132.32 

- 
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5.     Experiments  with  Potatoes. 
(Var.  :  Beauty  of  Hebron.) 

The  experiments  carried  on  in  this  connection  are  at  present 
conducted  for  the  following  purpose  :  — 

Firsts  To  study  the  special  effect,  if  any,  of  muriate  of 
potash  and  of  sulphate  of  potash  on  the  quantit}'  and  quality 
of  potatoes  raised  by  their  aid  as  the  principal  potash  source  of 
plant  food. 

Second,  To  ascertain  the  effect  of  planting  whole  potatoes 
and  half  potatoes,  on  the  yield  of  the  crop. 

Third,  To  inquire  into  the  causes  of  the  production  of 
scabby  potatoes. 

The  first  two  objects  of  inquiry  have  received  attention 
since  1884 ;  the  last-mentioned  one  has  been  added  to  our  task 
during  the  past  year,  at  the  special  request  of  the  Franklin 
Harvest  Club.  The  same  piece  of  land  has  been  used  from  the 
beginning  of  our  field  work  (1884) ,  as  far  as  the  first  and  second 
lines  of  observation  are  concerned  ;  whilst  a  separate  field  was 
chosen  for  studj'ing  the  behavior  of  ^^ scabby  potatoes"  as 
**■  seed  potatoes."  As  a  short  description  of  the  course  pursued 
in  previous  years  cannot  fail  to  assist  in  a  due  appreciation  of 
the  results  of  the  past  season,  a  few  essential  circumstances  are 
in  this  connection  republished  from  previous  annual  reports. 

A.  —  Experiments  with  High-grade  German  Potash  Salts  and 
Ground  Bones  as  Fertilizers. 

1884.  —  Three  plats,  each  one-fifth  of  an  acre  in  size,  were 
chosen  for  the  experiment.  The  land  had  been  for  years  in 
grass,  and  contained  quite  a  number  of  old  apple  trees.  The 
majority  of  the  latter  were  removed,  and  the  turf  thoroughly 
broken  up  before  manuring,  during  the  spring  of  1884. 

Plat  1  (west  end)  received  one  hundred  and  twenty  pounds 
of  ground  rendered  bones  and  thirty  pounds  of  muriate  of  pot- 
ash (equal  to  from  twenty-six  to  twenty-seven  pounds  of  phos- 
phoric acid,  four  to  four  and  one-half  pounds  of  nitrogen,  and 
fifteen  to  sixteen  pounds  of  potassium  oxide). 

Plat  2  received  no  manure  of  any  kind. 
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Plat  3  (east  end)  received  one  hundred  and  twenty  pounds 
of  ground  rendered  bones,  and  fifty-eight  pounds  of  double 
sulphate  of  potash  and  magnesia  (equal  to  from  twenty-six  to 
twenty-seven  pounds  of  phosphoric  acid,  four  to  four  and  one- 
half  pounds  of  nitrogen,  fifteen  to  sixteen  pounds  of  potassium 
oxide,  and  five  to  six  pounds  of  magnesium  oxide). 

The  fertilizers  were  applied  broadcast,  and  harrowed  under 
before  planting.  The  potatoes  were  planted  in  rows,  three 
feet  apart  and  fourteen  inches  distant  in  the  drills,  during  the 
first  week  in  May,  1884.  The  crop  was  kept  clean  from  weeds 
by  a  timely  use  of  the  cultivator. 

As  an  additional  feature  of  the  experiment,  one-half  of  each 
plat  was  planted  with  medium-sized  whole  potatoes  ;  the  other 
with  half  potatoes  obtained  from  a  similar  size. 

The  vines  produced  by  whole  potatoes  showed  a  more  vigor- 
ous growth  during  the  main  part  of  the  season  than  those  by 
part  of  a  potato.  The  entire  field  looked  promising  until 
towards  the  middle  of  August,  when  with  the  appearance  of  the 
blight  the  life  of  the  stems  and  leaves  prematurely  terminated. 

The  crop  was  harvested  on  the  9th  and  10th  of  September. 
(See  results  farther  on.) 

Analyses  of  Potatoes  {18S4). 
One  hundred  parts  of  air-dried  fresh  potatoes  contained  :  — 


From  Plat  1. 

From  Plat  2. 

From  Plat  3. 

Dry  Vegetable  Matter,    .         .         .         . 
Water, 

19.39 

80.61 

23.30 

76.70 

21.52 

78.48 

100.00 

100.00 

100.00 

A  well-matured  potato  contains  on  an  average,  approximately, 
twenty-five  per  cent,  of  solid  matter.  The  unmatured  potatoes 
were  evidently  more  advanced  in  growth,  whilst  those  manured 
with  muriate  of  potash  were  least  advanced  in  that  direction. 

The  latter,  on  the  other  hand,  had  the  smoothest  skins,  and 
were  almost  entirely  free  from  scab,  which  seriously  disfigured 
those  from  Plats  2  and  3. 
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1885.  — The  arrangement  of  the  field,  the  mode  of  manuring, 
and  the  variety  of  the  potatoes  raised  was  the  same  as  in  the 
preceding  season.  The  same  three  plats  served  for  the  experi- 
ment, each  one-fifth  of  an  acre  in  size ;  the  potatoes  were 
planted  April  27.  Plat  No.  I  received,  as  fertilizer,  thirty 
pounds  of  muriate  of  potash  and  one  hundred  and  thirty  pounds 
of  steamed  fine-ground  bones  ;  Plat  No.  2  received  no  fertilizer  ; 
Plat  No.  3  was  fertilized  with  fifty-eight  pounds  of  potash- 
magnesia  sulphate  and  one  hundred  and  twenty  pounds  of 
fine-ground  bones.  The  rows  were  three  feet  three  inches 
apart,  and  the  seed  potatoes  dropped  from  eighteen  to  twenty- 
four  inches  in  the  row.  One-half  of  each  plat  was  planted  with 
medium-sized  whole  potatoes  ;  one-half  with  half  a  potato  in  a 
spot.  The  seed  potatoes  used  had  been  carefully  selected  from 
our  own  crop  raised  during  the  preceding  season  on  the  same 
plats. 

The  young  crop  was  hoed  June  9.  The  difference  in  the 
plats  was  quite  marked  July  24;  plat  (No.  1)  with  muri- 
ate of  potash  had  the  largest  foliage  and  looked  darker  green 
than  the  remainder;  that  with  potash  sulphate  (No.  3)  looked 
next  best.  A  blight  on  the  leaves,  which  showed  itself  during 
the  first  week  of  August,  prematurely  terminated  the  experi- 
ment ;  the  vines  upon  all  plats  died  soon  after.  The  crop  was 
harvested  August  '2&.     (See  results  farther  on.) 

The  potatoes  from  all  the  plats  suffered  severely  from  scab. 

As  the  increase  of  vegetable  matter  in  the  young  plant  indi- 
cates the  progress  of  their  growth,  it  was  decided  to  determine, 
from  time  to  time,  the  actual  amount  of  vegetable  matter  in  a 
given  weight  of  the  more  advanced  tubers,  by  carefully  expel- 
ling the  water  present,  a  t  *i  temperature  of  from  100*^  tollO°  C. 

A  well-matured  potato  contains,  as  has  been  stated  before, 
on  an  average  twenty-five  per  cent,  of  solid  matter. 

The  subsequent  statements  are  the  results  of  our  examina- 
tion. 
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Delermination  of  Solids  in  Potatoes. 
.July  24. 


From  Plat 
No.  1. 

From  PL-It 
No.  2. 

From  Plat 
No.  3. 

Moisture  at  100°  C., 
Solids,       .         .         . 

81.44 

18.56 

79.49 
20.51 

79.39 

20.61 

100.00 

100.00 

ICO.OO 

August  5. 

Moisture  at  100°  C, 
Solids,      .... 

80.96 
19.04 

81.04 
18.96 

79.36 
20.64 

100.00 

100.00 

100.00 

August  27. 

Moisture  at  10(/°  C, 
Solids,      .... 

79.85 
20.15 

80.60 
19.40 

80.61 
19.39 

100.00 

100.00 

100.00 

The  exceptionally  large  proportion  of  small  potatoes  obtained 
in  particular  from  Plats  Nos.  2  and  3,  as  well  as  the  low  per- 
centage of  solids  in  the  potatoes  tested,  prove  the  premature 
termination  of  a  healthful  condition  of  the  entire  crop.  The 
normal  growth  of  the  tubers  came  apparently  to  a  standstill 
soon  after  the  first  examination  for  solids  had  been  made 
(July  24,  etc.).  The  results  seemed  to  indicate  a  connection 
between  "blight"  and  "scab";  and  left  scarcely  any  doubt 
about  the  circumstance,  that  either  the  one  or  the  other,  or  both 
jointly,  had  contributed  directly  or  indirectly  towards  the  partial 
failure  of  the  crop  for  the  two  succeeding  seasons. 

It  was  decided,  in  sight  of  these  facts,  to  continue  the  experi- 
ments in  1886  upon  the  same  field,  with  some  modifications,  to 
ascertain,  if  possible,  whether  the  main  influence  regarding 
the  results  in  our  past  observation  had  to  be  ascribed  to  atmos- 
pheric agencies,  or  to  the  condition  of  the  soil  and  to  the  fer- 
tilizer applied  or  to  the  quality  of  the  seed  potato  used. 
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1886. — The  same  field  was  used.  The  land  was  well  pre- 
pared by  plowing  and  harrowing  April  27,  and  subsequently 
fertilized  the  same  as  in  previous  years.  Plat  1  received 
broadcast,  as  before,  a  mixture  of  muriate  of  potash  and 
fine-ground  bones.  Plat  2  received,  as  before,  no  fertilizer  of 
any  description.  Plat  3  was  again  manured  broadcast,  with 
sulphate  of  potash  and  fine-ground  bones.  The  change,  regard- 
ing the  character  of  the  fertilizer  applied,  consisted  in  using 
nearly  twice  the  amount  of  potash  salts,  muriate  of  potash  and 
sulphate  of  potash  for  the  same  area  in  case  of  Plats  1  and  3. 
The  increase  in  potash  compounds  ^as  made  to  test  their 
eflicacy  as  a  preventative  of  scab.  A  second  important  change 
from  our  previous  practice  consisted  in  securing  first  quality 
seed  potatoes,  —  in  particular,  free  from  scab.  The  same 
variety  —  Beauty  of  Hebron  —  was  obtained  for  that  purpose 
from  Vermont ;  it  was  as  fair  an  article  as  could  be  desired. 
The  system  of  planting  and  cultivating  was  the  same  as  in 
previous  years.  The  potatoes  were  planted  upon  all  plats  May 
5,  1886  ;  each  plat  had  fourteen  rows,  with  hills  three  feet 
apart  in  each  direction.  The  young  plants  appeared  evenly ; 
the  vines  coming  from  whole  potatoes,  however,  soon  became 
heavier  and  taller  than  those  coming  from  half  potatoes,  a 
peculiarity  in  their  growth  which  remained  noticeable  during 
the  entire  season.  All  the  vines  were  in  full  blossom  July  6  ; 
they  began  to  turn  yellowish  and  to  dry  up  July  30.  The  crop 
on  the  entire  field  was  dried  up  August  8.  This  change  seemed 
to  appear  most  marked  first  on  the  vines  from  whole-seed 
potatoes.     The  entire  crop  was  harvested  August  28. 

The  experiment  of  the  past  season  has  been  a  serious  failure, 
as  far  as  the  qualiti/  of  the  potatoes  raised  on  any  of  the  three 
plats  is  concerned.  The  entire  crop,  with  scarcely  any  excep- 
tion, was  badly  disfigured  by  scab ;  the  potatoes  were  unfit  for 
family  use,  and  had  to  be  sold  at  a  low  price  for  stock  feedings 

Neither  a  liberal  use  of  our  own  mixture  of  commercial  manu- 
rial  substances,  rich  in  potash  compounds,  nor  the  selection  of 
a  fair  quality  of  seed  potatoes  from  another  source,  has  afiiected 
our  results  as  compared  with  those  of  the  previous  season.  The 
successful  raising  of  a  superior  potato  from  scabby  seed  pota- 
toes upon  another  field  of  the  Experiment  Station,  which  will 
be  described  farther  on  in  these  pages,  shows    that  the  atmos- 
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pheric  peculiarities  of  the  last  summer  season  cannot  have 
caused  the  above-reported  failure.  In  sight  of  these  circum- 
stances it  seems  but  natural  to  incline  to  the  conclusion  that 
some  peculiar  condition  of  the  soil  upon  the  lands  occupied  by 
this  experiment  has  to  be  considered  as  the  real  seat  of  our 
trouble.  The  work  will  be  continued  until  a  more  positive 
proof  can  be  offered. 

The  subsequent  tabular  statement  regarding  certain  features 
of  the  potato  crops  raised  for  three  successive  years  upon  the 
three  experimental  plats  here  under  discussion  are  not  without 
interest  when  considered  in  connection  with  the  preceding 
remarks. 


1884. 

Plat  I. 


SEED   POTATO. 

Fertilizer  Applied. 

Yield  of  Potatoes  upon  Oiie-fifth 
of  an  Acre,  in  Pounds. 

Whole  Potato, 
One-half  a  Potato,  . 

"]  120  lbs.  ground  bones  f 
S      and  30  lbs.  muriate  < 
J      of  potash.                   (^ 

Large. 
1,085 

1,140 

2,225 

Small. 
460 

335 

Total. 
1,545 

1,485 

795 

3,030 

• 

Plat  11. 

Whole  Potato, 
One-half  a  Potato,  . 

I  Not  fertilized.                j 

Large. 
830 

850 

Small. 
280 

250 

Total. 
1,110 

1,1110 

1,680 

530 

2,210 

Plat  III. 

Whole  Potato, 
One-half  a  Potato,  . 

1  12i  lbs.  of  bones  and  f 
>     58  lbs.  potash-mag- < 
J      nesia  sulphate.           { 

Large. 
1,120 

930 

Small. 
342 

105 

Total. 
1,462 

1,035 

2,050 

447 

2,497 
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1885. 

Plat  I. 


SEED  POTATO. 

Fertilizer  Applied. 

Yield  of  Potatoes  upon  One-flfth 
of  an  Acre,  in  Pounds. 

Whole  Potato, 
One-half  a  Potato,  . 

^  120  lbs  ground  bones  f 
\     and  30  lbs.  muriate  < 
J      of  potash.                   [ 

Large. 

705 

695 

Small. 

355 

270 

Total. 
1,060 

966 

1,400 

625 

2,025 

Plat  II. 


Whole  Potato, 
One-half  a  Potato,  . 

I  Not  fertilized.               < 

Large. 

335 
255 

Small. 

350 
270 

Total. 
685 

525 

690 

620 

1,210 

Plat  III. 

Whole  Potato, 
One-half  a  Potato,  . 

1  120  lbs.  of  bones  and  f 
\     58  lbs.  potash- m ag- .j 
J      nesia  sulphate.           [ 

Large. 
605 

540 

Small. 
490 

580 

Total. 
1,095 

1,120 

1,146 

1,070 

2,215 

1886. 

Plat  I. 


SEED  POTATO. 

Fertilizer  Applied. 

Yield  of  Potatoes  upon  One-flfth 
of  an  Acre,  in  Pounds. 

Whole  Potato, 
One-half  a  Potato,  . 

"1  100  lbs.  ground  bones  ( 
\     and  50  lbs.  muriate  i 
J      of  potash.     '             ( 

Large. 
410 

431 

Small. 
692 

188 

Total. 
1,002 

620 

841 

780 

1,622 
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SEED  POTATO. 

Fertilizer  Applied. 

Yield  of  Potatoes  upon  One-flflh 
of  an  Acre,  in  Pounds. 

Whole  Potato, 
One-half  a  Potato,  . 

\  Not  fertilized.               < 

Large. 
321 

353 

Small. 
398 

194 

Total. 
719 

545 

674 

592 

1,264 

Plat  III. 


Whole  Potato, 
One-half  a  Potato, 


100  lbs.  ground  bones 
and  96  lbs.  potash- 
magnesia  sulphate. 


Large. 

747 

658 

Small. 
503 

315 

1,405 

818 

Total. 
1,250 

974 

2,224 


A  careful  study  of  the  above  tables  leads  to  the  following 
conclusions  :  — 

1.  Medium-sized  whole  potatoes  give  better  results  than 
half  potatoes  obtained  from  tubers  of  a  corresponding  size. 

2.  Disregarding  the  results  of  the  first  year,  when  previously 
existing  liberal  resources  of  plant  food  are  apt  to  render  the  in- 
fluence of  an  additional  supply  of  manurial  substances  less 
marked,  it  appears  that  the  sulphate  of  potash  produced  better 
results  in  our  case  than  the  muriate  of  potash. 

3.  The  premature  dying  out  of  the  vines,  accompanied  by 
blight  or  scab,  or  both,  must  be  considered  a  controlling  cause 
of  the  exceptionally  large  proportions  of  small  potatoes. 

B.  —  Observations  with  Scabby  Potatoes. 

These  experiments  were  inaugurated  during  the  past  season 
for  the  purpose  of  inquiring  into  the  circumstances  which  con- 
trol the  development  and  the  propagation  of  the  "scab"  on 
potatoes. 

The  first  year's  work  in  this  connection  has  been  confined  to 
the  task  of  observing  the  behavior  of  scabby  potatoes  as  seed 
potatoes,  under  some  definite  previous  treatment.     To  prevent 
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a  possible  propagation  of  scab,  by  infected  seed  potatoes,  to 
the  new  crop,  the  following  course  was  adopted  :  Thoroughly 
scabby  potatoes  obtained  from  the  previously-described  experi- 
mental plats  were  treated  with  some  substances  known  to  be 
destructive  to  various  forms  of  parasitic  growth.  This  opera- 
tion was  carried  out  with  the  intention  of  destroying  the  propa- 
gating power  of  adherent  germs  of  an  objectionable  character, 
before  planting  the  potatoes. 

The  field  for  the  observation  was  distinctly  separate  from 
other  experimental  plats  for  the  cultivation  of  potatoes.  It  had 
been  used  for  many  years  previous  for  the  raising  of  grass,  and 
had  since  been  planted  but  once,  — the  preceding  year,  —  with 
corn.  The  land  was  prepared  l)y  ploughing  and  harrowing,  in 
the  same  way  as  other  potato  fields  :  it  was  fertilized  broadcast 
with  the  same  amount  of  fertilizer  per  acre  as  Plat  No.  3,  in 
1884  and  1885,  in  the  above-described  experiment  (A)  ; 
namely,  six  hundred  pounds  of  ground  bones  and  two  hundred 
and  ninety  pounds  of  potash-magnesia  sulphate. 

The  field  was  subdivided  into  five  plats  of  equal  size, 
eighty  feet  long  and  fifty  feet  wide,  and  the  potatoes  subse- 
quently planted  in  rows  three  feet  three  inches  apart,  with  hills 
three  feet  from  each  other  in  the  rows.  Three  feet  of  space 
was  left  unoccupied  between  the  difierent  plats.  The  scabby 
seed  potatoes  selected  for  the  trial  were,  as  far  as  practicable, 
of  a  uniform  medium  size.  Each  lot  was  immersed  in  the 
particular  solution  prepared  for  the  different  plats ;  after  being 
kept  there  for  twenty-four  hours  they  were  removed,  and 
directly  planted  without  any  other  operation. 

Plat  No.  1  (north  end  of  field).  The  seed  potatoes  used  in 
this  case  were  smooth  and  healthy  ;  they  were  planted  without 
being  subjected  to  any  preparatory  treatment.  This  course 
was  adopted  to  learn  whether  soil,  fertilizer  or  atmospheric 
agencies  of  the  season  would  favor  the  appearance  of  the  scab 
in  the  crop. 

Plat  No.  2.  The  potatoes  were  allowed  to  remain  for  twenty- 
four  hours  in  a  saturated  solution  of  muriate  of  potash  before 
being  planted. 

Plat  No.  3.  A  strong  solution  of  hypochlorite  of  lime  (bleach- 
ing lime)  was  applied  in  a  similar  way  for  the  preparation  of 
the  seed  potatoes  as  in  Plat  No.  2. 
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Plat  No.  4.  A  saturated  solution  of  carbolic  acicl  in  water 
served  in  this  instance  for  the  treatment  of  the  seed  potatoes. 

Plat  No.  5.  The  seed  potatoes  used  in  this  plat  were  treated, 
previous  to  planting,  with  a  strong  abstract  b}'  cold  water  ot 
"The  Potato  Protector"  of  John  Butterworth  &  Co.,  Mansfield, 
Mass.  This  material  was  sent  to  the  Station,  for  an  opinion 
regarding  its  merits,  at  a  time  when  active  preparations  were 
under  way  to  test  by  field  experiments  whether  substances  like 
those  above  stated  would  prove  efficient  to  prevent  the  propaga- 
tion of  "scab"  by  seed  potatoes.  The  practice  of  treating 
wheat  and  other  seeds  for  similar  purposes  with  solutions  of 
sulphate  of  copper,  etc.,  is  not  uncommon  in  other  localities. 
As  the  "  Potato  Protector"  proved  to  contain  quite  a  noticeable 
quantity  of  a  powerful  agent,  hypochlorite  of  lime,  it  was 
thought  best  to  introduce  the  material  into  our  experiment, 
instead  of  offering  a  mere  opinion  regarding  its  merits.  The 
results  of  an  examination  into  the  composition  of  the  "  Potato 
Protector"  are  published  with  some  comments  at  the  close  of 
this  chapter. 

The  potatoes  were  planted  in  all  plats  on  the  same  day, 
May  7,  1886  ;  the  young  vines  appeared  on  Plats  1  and  5, 
May  25,  whilst  on  Plats  2,  3  and  4  they  did  not  show  themselves 
before  the  29th  of  May,  and  not  as  generally  and  evenly  as  on 
Plats  1  and  5.  This  difference  in  growth  could  be  noticed  until 
towards  the  close  of  June,  when  the  vines  on  all  plats  looked 
equally  vigorous  and  thrifty.  The  vines  on  all  the  plats  were, 
at  this  stage,  vigorously  attacked  by  the  potato  bug,  and  were 
protected  against  their  destructive  influence  by  a  repeated 
sprinkling  with  a  solution  of  Paris  green.  They  began  to  bloom 
July  6.  The  vines  on  Plat  1  began  first  to  turn  yellow  and  to 
dry  up  July  30  ;  those  on  the  remaining  plats  began  to  change 
in  a  similar  way  August  8.  The  tops  on  all  the  vines  were 
pretty  generally  dried  up  August  18.  The  potatoes  were  har- 
vested on  the  entire  field  August  30.  The  yield  on  all  plats  was 
fair  and  the  quality  of  the  potatoes,  almost  without  excep- 
tion, excellent;  this  seemed  to  be  most  striking  in  regard  to 
those  from  Plats  2,  3  and  4,  which  had  been  in  the  beginning 
of  the  season  somewhat  behind  in  OTowth.  Here  and  there 
could  be  seen  a  potato  with  a  small  mark  of  scab  ;  a  large  pro- 
portion were  perfectly  smooth  and  without  any  sign  of  it. 


92      AGRICULTURAL   EXPERIMENT   STATION.    [Jan. 

These  results  are  recorded  merely  as  those  of  a  first  experi- 
ment. They  are,  however,  not  without  some  interest  when 
considered  in  connection  with  previous  observations.  The  fact 
that  a  scabby  potato  may  produce,  under  certain  circumstances, 
a  smooth  and  otherwise  excellent  potato  must  be  accepted. 
The  recognition  of  this  fact  does  not,  however,  entitle  us  to  the 
conclusion  that  it  is  a  safe  course  to  advise  planting  scabby 
potatoes  with  the  expectation  of  raising  a  superior,  healthy 
potato,  without  awaiting  the  results  of  a  repetition  of  the  experi- 
ment under  modified  circumstances.  Good  potatoes  have  been 
raised  before  from  seed  potatoes  suffering  from  scab  without 
any  previous  treatment  similar  to  ours.  Without  any  inten- 
tion of  anticipating  the  results  of  future  observations,  or  to  point 
out  with  certainty  the  exact  cause  of  the  results,  we  feel  in- 
clined to  consider  a  difi^erence  in  the  condition  of  the  soil  on  our 
old  and  new  experimental  potato  plats,  the  real  seat  of  our 
troubles  ;  for  the  former  yielded  most  inferior,  scabby  potatoes, 
whilst  the  latter  produced  a  most  superior,  smooth  potato  under 
otherwise  identical  conditions  as  far  as  soil,  mode  of  cultivation 
and  kind  of  fertilizer,  upon  land  in  close  proximity,  during  the 
same  season. 

Potato  Protector. 

The  material  consisted  of  a  brownish  mixture  of  organic 
and  earthy  substances,  which  smelled  strongly  of  hypochlorous 
acid.  It  deflagrated  violently  at  red  heat,  and  left  35.40  per 
cent  of  crude  ash,  which  contained  12.40  percent,  of  chlorine, 
14.15  per  cent,  of  calcium  oxide  and  0.11  per  cent,  of  phos- 
phoric acid,  the  rest  being  silicious  matter. 

A  watery  solution  was  dark- colored  and  smelled  like  a  de- 
coction of  some  herb,  possibly  the  Bone-set  {Eupatorium  per- 
foliaium).  A  solution  of  some  whitish  substances  it  contained 
quickly  decolorized  an  indigo  solution. 

From  the  above  observation  it  appears  that  the  substance  is 
a  mixture  of  some  herbaceous  matter  with  hypochlorite  of  lime 
(bleaching  lime)  as  a  prominent  constituent. 

The  claim  of  the  manufacturer  is  stated  in  the  subsequent 
copy  of  a  circular  sent  on  with  the  material  for  our  exami- 
nation :  — 
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To  Farmers  and  Gardeners. 

Gentlemen  :  —  Permit  me  to  call  your  attention  to  the  remedy  for  the 
Potato  Bug  scourge,  called  "  The  Potato  Protector." 

It  is  non-poisonous,  cheap,  easy  of  application,  and  effective.  It  is 
composed  mostly  of  vegetable  substances,  which  are  warranted  not  to 
poison  man  or  beast.  For  twenty-five  cents  you  can  buy  enough  of  it  to 
treat  one  bushel  of  seed,  and  it  is  warranted  to  be  a  cheaper  protector  for 
the  amount  of  land  this  seed  will  plant  than  a  single  application  of  Paris 
Green  would  be,  and  ordinarily  a  second  and  third  application  of  the  poison 
has  to  be  made  to  protect  the  plants.  But  the  method  of  niiplying  the  Pro- 
tector is  its  strong  point.  The  strength  of  one  package  of  the  Protector  is 
transferred  to  five  gallons  of  water,  according  to  directions  on  each  package  ; 
in  this  solution  one  bushel  of  seed  potatoes,  cut  and  ready  to  plant,  is  soaked 
for  one-half  hour.  The  plants  from  seed  thus  treated  will  be  so  distasteful 
to  the  bugs,  both  young  and  old,  that  they  will  not  molest  them,  and  the 
flavor  of  the  Protector,  so  distasteful  to  the  bugs,  is  warranted  not  to  be 
perceptible  i7i  the  potatoes.  Thus  by  a  single  treatment,  that  may  be  done 
at  the  rate  of  a  bushel  an  hour,  without  expensive  help,  the  same  results 
are  secured  at  one-tenth  the  labor  of  applying  Paris  Green. 

One  season''s  trial  will  convince  you  that  the  Protector  will  keep  the  bugs 
off.  The  inventor,  Mr.  John  Butterworth,  after  six  years'  experimenting, 
hit  upon  the  Protector  in  1884.  That  season  it  alone,  of  many  others,  stood 
the  test,  and  in  1885  its  value  was  confirmed  by  treating  alternate  hills, 
when  the  hills  not  treated  were  destroyed,  and  slugs  and  winged  bugs 
placed  on  the  treated  hills  would  not  feed  or  I'emain  there. 

John  Butterworth  &  Co., 

Mansfield.  Mass. 

Our  experiment  does  not  confirm  the  claim  of  the  manufac- 
turer, for  potato  bugs  were  as  plenty  on  the  vines  of  the 
potatoes  treated  in  the  above-described  manner  by  a  solution 
of  "the  Potato  Protector"  as  on  any  other  of  our  different 
experimental  potato  plats.  Aside  from  this  fact,  it  is  but  an 
act  of  justice  to  the  manufacturer  to  state  that  he  invited  by 
letter  an  actual  investigation  on  our  part  into  his  claim. 

We  should  not,  however,  advise  the  preparation  of  a  mixture 
of  hypochlorite  of  lime,  or  bleaching  lime,  with  herbaceous  mat- 
ter, if  we  did  intend  to  turn  the  peculiarity  of  the  former  to 
account,  for  in  that  case  it  soon  suffers  serious  alterations  in 
its  composition. 
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6.     Miscellaneous  Field  Experiments  with  Farm  and 
Garden  Crops. 

The  field  observations  recorded  under  the  above  heading  are 
made,  in  the  majority  of  cases,  on  a  comparatively  limited 
scale.  The  supply  of  the  seeds  was,  in  many  instances,  quite 
small ;  some  of  them  have  been  sent  on  by  the  United  States 
Department  of  Agriculture  in  Washington,  D.  C.  The  work 
carried  on  in  this  connection  has  had,  for  obvious  reasons,  no 
other  aim  than  to  study  either  the  adaptation  of  some  new  field 
<3rop  to  our  climate,  or  to  compare  some  new  variety  of  a  promi- 
nent garden  crop  with  those  frequently  raised  in  our  section  of 
the  State.  The  field  set  aside  for  these  experiments  was  in  a 
good  state  of  cultivation.  Barnyard  manure,  supplemented  by 
commercial  phosphates  and  potash  compounds,  had  been  used 
in  the  past  as  manure ;  no  alteration  was  made  in  this  respect 
during  the  past  season.  The  diflferent  crops  were  seeded  down 
in  drills  three  feet  three  inches  apart,  and  subsequently  kept 
clean  by  a  frequent  use  of  the  cultivator. 

1.  Cleveland's  Rural  Neic  Yorker  Pea  (Pisum). — The  seed 
was  planted  May  8  ;  the  young  plants  appeared  May  1 7  ;  they 
bloomed  June  14.  The  first  crop  was  ready  for  table  use  July  1. 
The  fully  matured  vines  had  from  five  to  six  well-filled  pods. 
Three  rows  forty  feet  long  produced  eight  pounds  of  air-dried 
vines  and  six  and  one-half  pounds  of  air-dried  peas. 

2.  Cleveland's  Alaska  Pea.  — The  seeds  were  planted  May  8  ; 
the  young  plants  appeared  May  19  ;  they  began  to  bloom  June 
14,  and  the  first  crop  for  table  use  was  ready  July  1.  Each 
matured  vine  had  from  five  to  six  well-filled  pods.  Three  rows 
forty  feet  long  yielded  eight  pounds  of  air-dried  vines  and  six 
pounds  of  air-dried  peas. 

3.  Champion  of  England  Pea.  — The  seed  was  planted  May 
8 ;  the  young  plants  made  their  appearance  May  20 ;  they 
showed  the  first  flowers  June  28.  The  first  crop  for  the  table 
was  ready  July  15  ;  they  ceased  growing  August  7.  Three 
rows  forty  feet  long  produced  twenty-three  pounds  of  air-dried 
vines  and  three  and  one-half  pounds  of  air-dried  peas. 

4.  Marroirfat  Peas. — The  seeds  were  planted  May  8;  the 
3^oung  plants  appeared  May  20  ;  they  showed  their  first  blossoms 
July  5,  and  the  first  crop  was  ready  for  table  use  July  17  ;  th« 
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vines  ceased  growing  and  began  dying  out  August  7.  Three 
rows  forty  feet  long  yielded  twenty-five  pounds  of  air-dried 
vines  and  three  and  one-half  pounds  of  air-dried  peas. 

The  weights  of  the  vines  and  peas  were  taken  on  the  same 
day,  three  to  four  months  after  storing. 

5.  Cleveland's  Improved  Valentine  Beans  (Phaseolus) .  — The 
seeds  were  planted  May  8  ;  they  appeared  above  ground  May 
22,  and  began  blooming  July  5  ;  the  beans  reached  their  full 
size  and  the  pods  turned  yellow  August  10.  The  air-dried  vines 
weighed  twenty-six  and  one-half  pounds  ;  the  air-dried  beans 
twelve  pounds. 

6.  Horse  Bean  (Vicia  faba) .  — Three  varieties  of  this  fodder 
plant  were  raised  during  the  past  year  with  much  success.  A 
description  of  some  varieties  of  this  reputed  fodder  plant  has 
been  published  in  our  previous  report.  Its  adaptation  to  our 
soil,  as  w^ell  as  its  special  agricultural  value  for  green  manuring, 
and  for  the  production  of  a  valuable  bean  for  feeding  purposes, 
has  been  discussed  in  that  connection.  Our  attention  during 
the  past  season  was  mainly  directed  towards  the  question. 
What  proportion  of  the  entire  matured  crop  consists  of  straw 
and  empty  pods,  and  what  of  beans?  The  results  of  this  in- 
quiry are  stated  below. 

Small  horse  bean.  The  seeds  were  planted  May  12;  the 
young  plants  appeared  May  22  ;  they  began  to  bloom  July  10, 
w,hen  two  and  one-half  feet  high  ;  the  first  seeds  formed  August 
13  ;  the  matured  plants  were  cut  and  stooked  September  13. 
Three  rows  forty  feet  long  produced  twenty  pounds  of  air-dried 
straw  and  pods  and  twelve  pounds  of  beans.  The  Jaeger  bean, 
apparently  but  another  name  for  small  horse  bean,  yielded  from 
the  same  area  twenty  pounds  of  air-dried  straw  and  pods  and 
fourteen  and  one-half  pounds  of  air-dried  beans.  A  larger 
variety  of  horse  bean  yielded,  under  similar  circumstances,  yet 
upon  a  larger  area,  two  hundred  pounds  of  air-dried  beans  and 
two  hundred  and  seventy-five  pounds  of  air-dried  straw  and 
pods,  or  for  every  ten  pounds  of  dry  beans  thirteen  and  one- 
quarter  pounds  of  dried  straw  and  pods. 

7.  Lupine.  —  The  white  lupine  (Lupinus  albus)  has  been 
raised  successfully  for  several  years  upon  the  fields  of  the 
Station.  Its  particular  value  as  a  green  manure  has  been  illus- 
trated by  experiment.     During  the   last   season   two  varieties 


96      AGRICULTURAL   EXPERIMENT   STATION.    [Jan. 

have  been  added  to  our  experimental  field  for  forage  crops. 
Three  varieties,  the  white,  the  yellow  and  the  blue,  are  fre- 
quently cultivated  by  European  agriculturalists.  All  are  con- 
sidered, more  or  less,  a  valuable  addition  to  farm  crops  in  gen- 
eral. The  yellow  variety  is  generally  considered  the  most  valu- 
able of  the  three,  for  it  is  equally  well  fitted  for  green  fodder 
or  hay,  or  for  green  manure,  and  best  adapted  for  a  light, 
sandy  soil,  where  clover  cannot  be  raised  with  success.  The 
seeds  were  planted  May  12  ;  the  young  plants  were  noticed 
May  22  ;  they  began  blooming  when  two  and  one-half  feet  high, 
July  26  ;  the  seeds  first  formed  August  7  ;  the  matured  plants 
were  cut  September  11.  The  blue  lupine  produced  three  and 
one-half  pounds  of  air-dried  seeds  to  twelve  and  one-half  pounds 
of  air-dried  stems  and  pods  ;  the  white  and  yellow  varieties  pro- 
duced two  pounds  of  air-dried  seeds  to  twenty  pounds  of  air- 
dried  stems  and  pods. 

Besides  the  above  observations,  small  trials  have  also  been 
made  with  the  following  seeds  :  — 

Viciavillosa,  \  For  sheep  pastures. 

Sptrgulum  maximum,  J 

Sesame  (Oil  plant). 

Pyrethrum  rosewn. 

Some  varieties  of  corn  :  Pride  of  the  North,  from  Minnesota ;  Browning 
Corn,  Springfield. 

Some  varieties  of  Texas  grasses. 

Alsike  Clover. 

Melilotus  albtis  (Honey  Lotus). 

Lucerne  (Alfalfii). 

Some  varieties  of  oats :  Harris  Oats,  from  Alabama,  and  White  Victoria 
Oats,  from  Russia. 

Melon  Barley,  from  Russia. 

Some  of  the  results  obtained  in  this  connection  are  of  suffi- 
cient interest  to  encourage  further  trials  on  a  larger  scale  dur- 
ing- the  comins:  season.  The  new  seeds  of  the  varieties  of  oats 
and  those  of  the  new  variety  of  barley  especially  are  reserved 
for  that  purpose. 
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VALUATION     OF     FERTILIZERS,     AND 
FERTILIZER    ANALYSES. 


The  valuation  of  a  fertilizer  is  based  on  the  average  trade 
value  of  the  fertilizing  elements  specified  by  analysis.  The 
money  value  of  the  higher  grades  of  agricultural  chemicals  and 
of  the  higher-priced  compound  fertilizers,  depends  in  the  major- 
ity of  cases  on  the  amount  and  the  particular  form  of  two  or 
three  essential  articles  of  plant  food  —  i.  e.,  phosphoric  acid, 
nitrogen  and  potash  —  which  they  contain.  The  valuation  which 
usually  accompanies  the  analyses  of  these  goods  informs  the 
consumer,  as  far  as  practicable,  regarding  the  cash  retail  price 
at  which  the  several  specified  essential  elements  of  plant  food, 
in  an  efficient  form,  have  of  late  been  offered  in  our  lar"-e 
markets. 

The  market  value  of  low-priced  materials  used  for  manurial 
purposes,  as  salt,  ashes,  various  kinds  of  lime,  barnyard 
manure,  factory  refuse  and  waste  materials  of  different  descrip- 
tions, quite  frequently  does  not  stand  in  close  relation  to  their 
chemical  composition.  Their  cost  varies  in  different  localities. 
Local  facilities  for  cheap  transportation  and  more  or  less  advan- 
tageous mechanical  condition  for  a  speedy  action,  exert,  as  a 
rule,  a  decided  influence  on  their  selling  price. 

The  wholesale  market  price  of  manurial  substances  is  liable 
to  serious  fluctuations  ;  for  supply  and  demand  exert  here,  as 
well  as  in  other  branches  of  commercial  industry,  a  controllino- 
influence  on  their  temporary  money  value.  As  farmers  have 
only  in  exceptional  instances  a  desirable  chance  to  inform 
themselves  regarding  the  conditions  which  control  the  market 
price,  the  assistance  rendered  in  this  direction  by  agricultural 
chemists  charged  with  the  examination  of  commercial  fertilizers 
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cannot  otherwise  but  benefit,  ultimately,  both  farmers  and 
manufacturers. 

The  market  reports  of  centres  of  trade  in  New  England, 
New  York  and  New  Jersey,  aside  from  consultations  with  lead- 
ing manufacturers  of  fertilizers,  furnish  us  the  necessary  infor- 
mation regarding  the  current  trade  value  of  fertilizing  ingredi- 
ents. The  subsequent  statement  of  cash  values  in  the  retail 
trade  is  obtained  by  taking  the  average  of  the  wholesale  quo- 
tations in  New  York  and  Boston  during  the  six  months  preced- 
ing March  1,  1886,  and  increasing  them  by  20  per  cent.,  to 
cover  expenses  for  sales,  credits,  etc. 

These  trade  values,  except  those  for  phosphoric  acid,  soluble 
in  ammonium  citrate,  were  agreed  upon  by  the  Experiment 
Stations  of  Massachusetts,  Connecticut  and  New  Jersey  for  use 
in  their  several  States  for  the  present  season. 


Trade    Values   of   Fertilizing   Ingredients    in   Raw 
Materials    and    Chemicals. 


Cents  per 


Nitrogen  in  ammonia  salts, 

Nitrogen  in  nitrates 

Nitrogen  in  dried  and  fine-ground  fish, 

Organic  nitrogen  in  guano  and  fine-ground  blood  and  meat,     . 
Organic  nitrogen  in  cotton  seed,  linseed  meal,  and  in  castor  pomace 

Organic  nitrogen  in  fine-ground  bone, 

Organic  niti'Ogen  in  fine  medium  bone, 

Organic  nitrogen  in  medium  bone, 

Organic  nitrogen  in  coai'se  medium  bone, 

Organic  nitrogen  in  coarse  bone,  horn  shavings,  hair,  and  fish  scraps 

Phosphoric  acid,  soluble  in  water, 

Phosphoric  acid,  soluble  in  ammonia  citrate,*    .... 
Phosphoric  acid,  insoluble  in  dry,  fine-ground  fish  and  in  fine  l)one 
Phosphoric  acid,  insoluble  in  fine  medium  bone, 
Phosphoric  acid,  insoluble  in  medium  bone,        .... 
Phosphoric  acid,  insoluble  in  coarse  medium  bone,    . 

Phosphoric  acid,  insoluble  in  coarse  bone, 

Phosphoric  acid,  insoluble  in  fine-ground  rock  phosphate. 

Potash  as  high  grade  sulphate, 

Potash  as  kainite, 

Potash  as  muriate, 


1886. 

Pound. 

181 

18i 

17 

17 

17 

17 

15 

13 

11 

9 

8 

7i 

'  2 

7 
6 
5 
4 
3 
2 
51 

41 


*  Dissolved  from  two  grams  of  phosphate,  unground,  by  100  cc.  neutral  solution  of 
ammonia  citrate,  sp.  gr.  1.09,  in  30  minutes  at  65  deg.  C,  with  agitation  once  in  five  min- 
utes, commonly  called  "  reverted  "  or  "  backgone  "  phosphoric  acid. 
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The  above  trade  values  are  the  figures  at  which,  on  March  1, 
1886,  the  respective  ingredients  could  be  bought  at  retail  for 
cash  per  pound  in  our  leading  markets  in  the  raw  materials, 
which  are  the  regular  source  of  supply. 

They  also  correspond  to  the  average  wholesale  prices  for  the 
six  months  ending  March  1,  plus  20  per  cent  in  case  of  goods 
for  which  we  have  wholesale  quotations.  The  calculated  values 
obtained  by  the  use  of  the  above  figures  will  be  found  to  agree 
fairly  with  the  reasonable  retail  prices  in  case  of  standard  raw 
materials,  such  as  — 

Sulphate  of  Ammonia,  Dry  Ground  Fish, 

Nitrate  of  Soda,  Castor  Pomace, 

Muriate  of  Potash,  Cotton  Seed, 

Sulphate  of  Potash,  Bone, 

Dried  Blood,  Azotin, 
Plain  Superphosphates. 

Trade  Values  in  Superphosphates,  Special  Manures  and 
Mixed  Fertilizers  of  High  Grade. 

The  organic  nitrogen  in  these  classes  of  goods  are  here 
valued  at  the  hig-hest  fi<?ures  laid  down  in  the  trade  values 
of  fertilizing  ingredients  in  raw  materials,  namely,  17  cents 
per  pound ;  it  being  assumed  that  the  organic  nitrogen  is  de- 
rived from  the  best  sources,  as  bone,  blood,  animal  matter, 
or  other  equally  good  forms,  and  not  from  leather,  shoddy,  hair 
or  any  low-priced  inferior  form  of  vegetable  matter,  unless  the 
contrary  is  ascertained. 

Insoluble  phosphoric  acid  has  been  valued  at  3  cents,  it  being 
assumed,  unless  found  otherwise,  that  it  is  from  bone  or  a  simi- 
lar source,  and  not  from  rock  phosphate.  In  this  latter  form 
the  insoluble  phosphoric  acid  is  worth  but  2  cents  per  pound. 
Potash  is  rated  at  4^  cents  per  pound,  if  sufficient  chlorine 
is  present  in  the  fertilizer  to  combine  with  it  to  make 
muriate. 

If  there  is  more  potash  present  than  will  combine  with  the 
chlorine,  then  this  excess  of  potash  will  be  counted  as  sulphate. 
To  introduce  large  quantities  of  chlorides,  common  salt,  etc., 
into  fertilizers,  claiming  sulphate  of  potash  as  a  constituent,  is  a 
practice  which,  in  our  present  state  of  information,  will  be  con- 
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sidered  of  douljtful  merit.  The  use  of  the  highest  trade  values 
is  but  justice  to  these  articles  in  which  the  costliest  materials 
are  expected  to  be  used. 

In  most  cases  the  valuation  of  the  ingredients  in  superphos- 
phates and  specials  falls  below  the  retail  price  of  the  goods. 
The  difference  between  the  two  figures  represents  the  manufac- 
turer's charges  for  converting  raw  materials  into  manufactured 
articles.  These  charges  are  for  grinding  and  mixing,  bagging 
or  barrelling,  storage  and  transportation,  commission  to  agents 
and  dealers,  long  credits,  interest  on  investment,  bad  debts, 
and  finally  profits. 

The  prices  stated  in  this  report  in  connection  with  analyses 
of  commercial  fertilizers  refer  to  their  cost  per  ton  of  2,000  lbs., 
on  board  of  car  or  boat  near  the  factory  or  place  of  general  dis- 
tribution. To  obtain  the  valuation  of  a  fertilizer  (i.  e.,  the 
money-worth  of  its  fertilizing  ingredients),  we  multiply  the 
pounds  per  ton  of  nitrogen,  etc.,  by  the  trade  value  per  pound. 
We  thus  get  the  values  per  ton  of  the  several  ingredients, 
and,  adding  them  together,  we  obtain  the  total  valuation  per 
ton. 

The  mechanical  condition  of  any  fertilizing  material,  simple 
or  compound,  deserves  the  most  serious  consideration  of  farm- 
ers, when  articles  of  a  similar  chemical  character  are  ofiered 
for  their  choice.  The  degree  of  pulverization  controls,  almost 
without  exception,  under  similar  conditions,  the  rate  of  solu- 
bility, and  the  more  or  less  rapid  diffusion  of  the  difierent 
articles  of  plant  food  throughout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  influence  on 
the  pecuniary  value,  in  case  of  one  and  the  same  kind  of  sub- 
stance. Two  samples  of  fish  fertilizer,  although  equally  pure, 
may  diflfer  from  50  to  100  per  cent,  in  commercial  value,  on 
account  of  mere  diflerences  in  moisture. 

Crude  stock  for  the  manufacture  of  fertilizers  and  refuse  ma- 
terial of  various  descriptions  sent  to  the  Station  for  examination 
are  valued  with  reference  to  the  market  prices  of  their  principal 
constituents,  taking  into  consideration  at  the  same  time  their 
general  fitness  for  speedy  action. 

A  large  percentage  of  commercial  fertilizing  material  consists 
of  refuse  matter  from  various  industries.  The  composition  of 
these  substances  depends  on  the  mode  of  manufacture  carried 
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on.  The  rapid  progress  in  our  ruannfacturing  industries  is  liable 
to  affect  at  any  time,  more  or  less  seriously,  the  composition  of 
the  refuse.  A  constant  inquiry  into  the  character  of  the  agri- 
cultural chemicals  and  of  commercial  manurial  refuse  sub- 
stances offered  for  sale  cannot  fail  to  secure  confidence  in  their 
composition,  and  to  diminish  financial  disappointment  in  con- 
sequence of  their  application.  This  work  is  carried  on  for 
the  purpose  of  aiding  the  farming  community  in  a  clear  and 
intelligent  appreciation  of  the  substances  for  manurial  pur- 
poses. 

Consumers  of  commercial  manurial  substances  do  well  to 
buy  whenever  practicable,  on  a  guaranty  of  composition  with 
reference  to  their  essential  constituents,  and  to  see  to  it  that 
the  bill  of  sale  recognizes  that  point  of  the  bargain.  Any  mis- 
take or  misunderstanding  in  the  transaction  may  be  readily 
adjusted,  in  that  case,  between  the  contending  parties.  The 
responsibility  of  the  dealer  ends  with  furnishing  an  article 
corresponding  in  its  composition  with  the  lowest  stated  quantity 
of  each  specified  essential  constituent. 


Connecticut  Tobacco  Stems. 

[Sent  on  from  South  Deerfield,  Mass.] 

rer  cent. 

Moisture  at  100^  C, 10.65 

Phosphoric  acid  (5  cents  per  pound), 0.51 

Potassium  oxide  (4|  cents  per  pound), .  7.22 

Calcium  oxide, 3.39 

Magnesium  oxide, 1.12 

Nitrogen  (17  cents  per  pound), 2.65 

Insoluble  matter, 0.29 

Valuation  per  2,000  lbs., $14  66 

The  composition  of  the  above  sample  corresponds  well  with 
that  noticed  on  previous  occasions.  (See  First  Annual  Report, 
page  103.) 

The  potash  was  almost  entirely  soluble  in  water  at  ordinary 
temperature;  6.85  parts  of  the  entire  amount  present.  The 
same  feature  was  noticed  in  regard  to  the  Havana  tobacco 
stems. 
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Havana  Tobacco  Stems. 

[Sent  on  from  South  Deerfleld,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 11.85 

Phosi^horic  acid  (5  cents  per  pound), 0  44 

Potassium  oxide  (-1^  cents  per  pound), 6  62 

Calcium  oxide, 3.45 

Magnesium  oxide, 1.11 

Nitrogen  (17  cents  per  pound), 0.90 

Insoluble  matter, 1.35 

Valuation  per  2,000  lbs |8  83 

The  amount  of  nitrogen  in  this  sample  of  tobacco  stems 
(Havana)  is  exceptionally  low,  about  one-third  of  that  found 
in  other  samples  offered  for  sale  in  our  section  of  the  Connect- 
icut River  valley.  (See  Second  Annual  Report,  page  138.) 
The  difference  in  nitrogen  causes  the  low  valuation  per  ton,  as 
compared  with  that  of  the  preceding  analysis.  The  sample 
was  handed  to  us  with  the  statement  that  it  had  been  used 
for  imparting  the  odor  of  Havana  tobacco  to  other  varieties. 
The  odor  had  been  removed  apparently  by  a  steaming  process ; 
for  the  mineral  constituents,  with  the  exception  of  the  potas- 
sium oxide,  corresponded  fairly  with  those  in  the  material 
described  in  our  Second  Annual  Report.  Farmers  will  do  well 
to  be  careful  in  buying  the  article  without  stated  guarantee  of 
composition. 


HoiJ  Refuse. 

[Sent  on  for  examination  from  Lawrence,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 80.98 

Dry  vegetable  matter, 19.02 

Nitrogen 0.98 

Calcium  oxide, 0.27 

Magnesium  oxide, 0.10 

Phosphoric  acid,        . 0.20 

Potassium  oxide, 0.11 

Insoluble  matter, 0.63 

Valuation  per  2,000  lbs., |3  62 

This  refuse  from  breweries  differs  from  the  one  previously 
described  merely  by  a  larger  percentage  of  nitrogen  it  contains. 
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Supplemented  by  some  phosphoric  acid  and  potash  it  may 
serve  in  place  of  barnyard  manure.  The  average  barnyard 
manure  (partly  rotten)  is  usually  stated  to  contain  0.5  per  cent, 
of  nitrogen,  0.26  per  cent,  of  phosphoric  acid  and  0.6  per  cent, 
of  potassium  oxide. 

Rotten  BreiL'ers'  Grain. 

[Sent  on  for  examination  from  Lawrence,  Mass.] 

Per  cent. 

Moisture  at  100°  C,   . 78.77 

Dry  vegetable  matter, 21.23 

Nitrogen, 0.72 

Calcium  oxide, 0.26 

Magnesium  oxide, 0.15 

Phosphoric  acid, 0  43 

Potassium  oxide, 0.04 

Insoluble  matter, •       .        .        .        .  0.59 

Valuation  per  2,000  lbs., $2  71 

The  general  character  of  the  above-mentioned  substance 
resembles  that  of  barnyard  manure.  It  contains  more  nitrogen 
and  phosphoric  acid,  and  less  potash  than  the  average  barnyard 
manure.  By  increasing  the  latter  ingredients  to  one-half  a  per 
cent,  a  fair  substitute  for  barnyard  manure  may  be  obtained. 

Glucose  Refuse  {dry). 

[Sent  on  for  examination.] 

Per  cent. 

Moisture  at  100°  C, 8.10 

Dry  vegetable  matter, 91.80 

Nitrogen, 2.62 

Phosphoric  acid, 0.29 

Magnesium  oxide, 0.02 

Calcium  oxide, 0.18 

Sodium  oxide, 0.12 

Potassium  oxide, 0.15 

Insoluble  matter, 0.07 

Valuation  per  2,000  lbs., $9  33 

This  material  consists  mainly  of  the  skins  of  corn  ;  it  is  evi- 
dently the  insoluble  residual  matter  left  behind  after  the  con- 
version of  the  starch  into  glucose  syrup.  The  manurial  value 
of  the  article  rests  mainly  on  the  amount  of  nitrogen  it  contains 
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in  form  of  insoluble  nitrogenous  matter.  To  render  it  an 
efScient  manure  requires,  in  the  majority  of  cases,  a  liberal  addi- 
tion of  phosphoric  acid  and  potash. 

Damaged  Cotton  Seed  Meal. 

[Sent  on  from  Greenfield,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 9.9U 

Total  phosijhoric  acid,       .........  126 

Potassium  oxide, 1.21 

Magnesium  oxide, 0.56 

Calcium  oxide, 0  22 

Nitrogen, 3.73 

Insoluble  matter, 0.20 

Valuation  per  2,000  lbs., S14  97 

Analysis  of  Hen  Manure. 

[Sent  on  from  Townsend,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 8.35 

Phosphoric  acid, 2.02 

Calcium  oxide, 2.22 

Magnesium  oxide, 0.68 

Potassium  oxide, 9.94 

Nitrogen  in  organic  matter, 1.85 

Nitrogen  in  actual  ammonia, 0.28 

Insoluble  matter, 34.65 

Valuation  per  2,000- lbs., flO  55 

The  material  was  dry,  and  contained  the  usual  mixture  of 
feathers,  short  pieces  of  coarse  vegetable  matter,  earthy  sub- 
stances, etc.,  yet  not  in  an  extraordinary  degree.  The  value  of 
the  hen  manure  depends  not  less  on  the  care  which  is  bestowed 
on  its  keeping  than  on  the  kind  of  food  the  fowls  consume. 
The  excretion  of  birds,  on  account  of  their  peculiar  character, 
undergoes  a  rapid  change  ;  a  large  amount  of  ammonia  is  soon 
formed,  which  reduces  materially  its  manurial  value,  in  case  it 
is  allowed  to  escape.  A  liberal  use  of  plaster,  of  kieserite  or 
of  good  loam  is  highly  recommendable  for  the  absorption  of  the 
ammonia.  The  safest  way  to  secure  the  full  benefit  of  the  drop- 
pings is  to  gather  them  quite  frequently,  and  to  add  directly 
any  of  the  previously-mentioned  materials.  A  sandy  soil  is  of 
little  use  as  an  absorbent. 
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Fresh  Hen  Mcmure. 

[Sent  on  from  Townsend,  Mass.] 


Moisture  at  100°  C,  . 

Phosphoric  acid  (6  cents  per  pound), 

Potassium  oxide  (4|  cents  per  pound), 

Calcium  oxide, 

Nitrogen,  total  (17  cents  per  pound), 
Insoluble  matter,  sand,  etc., 

Valuation  per  2,000  lbs.,   . 


Tcr  cent. 

45.73 
0.47 
0.18 
0.97 
0.79 

39.32 

$3  42 


This  sample  of  fresh  hen  manure  came  from  the  same  party 
who  sent  on  the  dry  sample.  It  was  inferior  iii  quality  as 
compared  with  the  first  material ;  it  contained  for  the  same 
amount  of  organic  matter  about  twice  as  much  worthless  earthy 
matter.  In  a  dry  state,  corresponding  with  the  first  sample,  8 
per  cent,  of  moisture,  it  would  be  worth  only  one-half  as  much, 
i.  e.,  about  $5  per.ton. 

Ashes  of  Chestmit  Railroad  Ties. 

[Sent  on  from  Walthani,  Mass.] 

Per  cent. 

Moisture  at  100°  C,  . 6.15 

Calcium  oxide, 4.71 

Magnesium  oxide, 1 .80 

Potassium  oxide, 0.19 

Phosphoric  acid, 1 54 

Insoluble  mineral  matter, 77.83 

The  material  was  of  a  dark  brown  color,  and  evidently  not 
the  pure  ash,  for  it  contained  77.83  per  cent,  of  worthless 
earthy  matter.  The  ash  in  the  above-described  state  does  not 
pay  carrying  any  considerable  distance ;  it  is  worth  much  less 
than  leached  ashes. 


Waste  Hemlock  Tail  Bark  Ashes. 

[Sent  on  from  Peabody,  Mass.] 

Per  cent. 

Moisture  at  100°  C 4.87 

Phosphoric  acid,         . 0.13 

Calcium  oxide, 37.26 

Magnesium  oxide, 2.98 

Potassium  oxide,        .         . 2.10 

Insoluble  matter, 24.33 

This  ash,  from  a  waste  product  of  a  tannery,  has  lost  a  large 
percentage  of  its  original  potash. 
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Hard  Pine  Wood  Ashes. 

[Sent  on  from  South  Lincoln,  Mass.] 


Moisture  at  100°  C,  . 
Total  insoluble  matter, 
Insoluble  mineral  matter, 
Calcium  oxide,  . 
Magnesium  oxide, 
Phosphoric  acid, 
Potash,       •        .        .        , 


Per  cent 

0.75 
29.90 
23.74 
24  95 
8.39 
2.24 
10.16 


This   material    shows    an    exceptionally   high   per   cent,    of 
potash. 


Canada  Wood  Ashes. 

[I.,  II.   Sent  on  from  Concord,  Mass.    III.,  IV.  Sent  on  from  South  Deerfield,  Mass.] 


I. 

ir. 

III. 

IV. 

Moisture  at  100°  C,    . 

17.00 

18.15 

4.90 

2.48 

Potassium  oxide,         .... 

4.28 

4.80 

7.42 

6.53 

Calcium  oxide 

31.31 

30.69 

42.10 

42.98 

Magnesium  oxide,       .... 

2.36 

3.71 

3.55 

3.66 

Phosphoric  acid, 

3.34 

3  26 

2.00 

1.44 

Insoluble  matter,         .... 

15.50 

17.35 

7.12 

4.87 

These  samples  represent  the  extremes  of  composition  noticed 
in  our  section  of  the  State.  The  use  of  Canada  ashes  has  of 
late  steadily  increased,  anrfl  the  cost  gradually  declined  to  24  to 
25  cents  per  bushel  of  forty-five  to  fifty  pounds.  These  are 
prices  by  the  car-load  at  Amherst  and  in  its  vicinity. 
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Wood  Ashes. 

[I.  Sent  on  from  South  Framingham,  Mass.     II.  Sent  on  from  West  Tisbury,  Mass. 
III.,  IV.  Sent  on  from  South  Sudbury,  Masg.] 


Per  Cent. 

I. 

II. 

III. 

IV. 

Moisture  at  100°  C, 

5  10 

17.63 

17.43 

11.76 

Total  phosphoric  acid,       .... 

1.30 

1.66 

1.70 

1.41 

Magnesium  oxide, 

3.24 

3.42 

2.88 

3.12 

Calcium  oxide, 

39.07 

34.54 

29.87 

32.81 

Potassium  oxide, 

0.76 

3.67 

4.30 

5.58 

Insoluble  matter  (before  calcination), 

9.20 

11.08 

18.38 

16.57 

Insoluble  matter  (after  calcination). 

7.68 

8.86 

15.48 

13.26 

The  difference  in  nioisture  in  the  above  analyses  explains 
somewhat  the  difference  in  potash. 


Wood  Ashes.     (Two  samples.) 

[Sent  on  from  South  Deerfield  Farmers'  Club.] 


Pounds  per  Hundred 


Moisture  at  lOO''  C, 
Phosphoric  acid, 
Calcium  oxide,  . 
Magnesium  oxide. 
Potassium  oxide, 
Insoluble  matter. 


The  first  article  is  evidently  a  partly  leached  wood  ash. 
The  two  samples  differ  mainly  in  regard  to  their  relative  amount 
of  potash.  This  difference  expressed  in  money  value  amounts 
to  from  26  to  27  cents  per  hundred  weight  of  ashes,  allowing 
5.5  cents  per  pound  of  potassium  oxide  in  case  of  wood  ash. 
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Wood  Ashes. 

[I.,  II.  Sent  on  from  Somerset,  Mass.    III.  Sent  on  from  Byfield,  Mass  ] 


Teb  Cent. 

I. 

II. 

III. 

Moisture  at  100°  C, 

4.82 

2.43. 

9.98 

Phosphoric  acid, 

3.07 

1.45 

1.80 

Calcium  oxide, 

34.42 

45  09 

33.51 

Magnesium  oxide, 

4.09 

2.64 

3.54 

Potassium  oxide, 

4.56 

1.99 

1.28 

Insoluble  matter  (before  calcination), 

18.17 

12.57 

22.43 

Insoluble  matter  (after  calcination), 

15.37 

7.71 

19.15 

Nos.  II.  and  III.  are  evidently  leached  wood  ashes. 


Ashes  of  Cotton  Seed  Hidls. 


[I.   Sent  on  for  examination  from  South  Deerfield,  Mass.    II.  Sent  on  from  North 

Amherst,  Mass.] 


Pounds  per  Hundred. 


ir. 


Moisture  at  100"  C,  . 

Phosphoric  acid  (6  cents  per  pound). 

Calcium  oxide, 

Magnesium  oxide,    .... 
Potassium  oxide  (5^  cents  per  pound), 
Insoluble  matter,       .... 
Valuation  per  2,000  pounds, 


6.38 
10.69 

13.34 

Not  de- 
termined. 

24.16 

10.72 
$39  41 


There  is  evidently  a  considerable  variation  in  the  composi- 
tion of  this  article.    Direct  communication  from  a  well-informed 
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Southern  source  accounts  for  this  fact  by  stating  that  more  or 
less  seeds  are  not  unfrequently  mixed  with  hulls  when  burned. 
An  article  which  represents  a  high  money  value,  like  the  above 
material,  ought  to  be  bought  only  on  analysis. 


Cotton  Seed  Hull  Ash. 

[Sent  on  from  Northampton,  Mass  ] 


Ter  Cent. 

I. 

II. 

in. 

IV. 

Moisture  at  100°  C, 

7.43 

7.77 

7.30 

8.23 

Phosphoric  acid  (6  cents  per  pound), 

5.21 

9.68 

9.59 

11.19 

Magnesium  oxide, 

10.11 

14.48 

14.81 

16.71 

Calcium  oxide, 

6  7.1 

18.42 

12.23 

12.43 

Potassium  oxide  (5|  cents  per  pound),     . 

25.76 

17.34 

19.15 

24.91 

Insoluble  matter  (before  calcination). 

12.36 

11.30 

10.88 

7.34 

Insoluble  matter  (after  calcination), 

12.18 

6.34 

8.86 

5.1 

Valuation  per  ton  of  2,000  pounds,    . 

$36  78 

$30  70 

132  58 

$10  83 

Cotton  Seed  Hull  Ash. 

[Sent  on  for  examination  from  Northampton,  Mas?.] 


Moisture  at  100°  C,  ... 

Calcium  oxide,  ..... 
Magnesium  oxide,     .... 
Phosphoric  acid  (6  cents  per  pound), 
Potassium  oxide  (5 J  cents  per  pound), 
Insoluble  matter,       .... 


Per  cent. 

2.30 
11.63 
15.24 
13,67 
30.82 
21.65 


Valtiation  per  2,000  pounds, .     $50  30 


The  percentage  of  potash  found  in  the  above  sample  is  ex- 
ceptionally high.  The  same  may  be  said  of  the  phosphoric 
acid. 
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Muriate  of  Potash, 

[I.  Sent  on  from  Northampton,  Mass.    II.  Sent  on  from  Williamsburg,  Mass. 
III.  Sent  on  from  South  Deerfield,  Mass.] 


Pounds  per  Hondbed. 

I. 

II. 

III. 

Moisture  at  100°  C,         .        .        .        . 

1.02 

2.00 

4.05 

Potassium  oxide, 

50.09 

54.45 

45.94 

Sodium  oxide, 

9.91 

Not  de- 

termined. 

Magnesium  oxide, 

0.63 

Not  de- 

termined. 

Valuation  per  2,000  lbs.. 

U2  58 

$16  28 

$39  05 

rrM           1          -                              1          o              '2 

?      ji       1- 

i             1 

1   • 

The  large  amount  of  moisture  in  the  last  sample  explains 
somewhat  the  lower  percentage  of  potassium  oxide.  The  prin- 
cipal admixture  of  salines  in  this  brand  of  potash  compounds 
consists  of  common  salt,  usually  from  14  to  18  per  cent. 

Muriate  of  Potash. 

[I.  Sent  on  from  Fall  River,  Mass.    II.  Sent  on  from  Amherst,  Mass.] 


Moisture  at  100°  C,  ..... 
Potassium  oxide  (4i  cents  per  pouu'l), 
Sodium  oxide, 

Valuation  per  2,000  lbs.,    . 


Sulj^hate  of  Potash. 

[Sent  on  for  examination,  Amherst,  Mass.] 

Moisture  at  100°  C,  . 

Potassium  oxide  (5|  cents  per  pound), 

Sodium  oxide, 

Sulphuric  acid  (5^  cents  per  pound), 

Clilorine, 

Insoluble  matter,       .... 


0.80 

47.86 

'l.68 

45.06 

0.66 

0.60 


Valuation  per  ton  of  2,000  lbs., 


)2  65 
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Double  Manure  Salt. 

[Sent  on  from  New  York.] 
[I.  Crystallized  double  manure  salt.     II.   Commercial  double  manure  salt  ] 


Per  Ckkt. 

I. 

II. 

Moisture  at  100°  C, 

11.58 

6,58 

Magnesium  oxide,     .... 

10.81 

11.50 

Calcium  oxide,  .        . 

- 

2.93 

Sodium  oxide, 

3.16 

4.16 

Potassium  oxide  (f>i  cents  per  pound), 

22.40 

23.28 

Sulphuric  acid, 

39.89 

43.43 

Chlorine,   ...... 

0.14 

1.08 

Insoluble  matter,       .... 

0.26 

1.80 

Valuation  per  2.000  lbs.,  . 

$24  64 

$25  61 

The  first-aamed  article  consisted  of  large,  clear,  colorless 
and  well-developed  crystals,  which,  in  consequence  of  a  loss  of 
water,  turned  gradually  whitish  on  exposure  to  the  air.  The 
second  one  consisted  of  a  yellowish  white  powder,  and  repre- 
sents the  article  for  our  markets.  Both  salines  consist  essen- 
tially of  sulphate  of  potash  and  sulphate  of  magnesia,  and  are 
remarkably  ff-ee  from  chloride  (common  salt,  etc.). 


Fish  Waste. 

[I.   Sent  on  from  Boston.    II.  Sent  on  from  Gloucester.    III.  Sent  on  from  Marslifield.] 


Per  Cent. 

I. 

II. 

III. 

Moisture  at  100=  C. 

71.11 

8.62 

40.35 

Organic  and  volatile  matter, 

- 

50.16 

73.01 

Ash, 

- 

49.84 

26.99 

Total  phosphoric  acid. 

o.co 

6  99 

2.94 

Soluble  phosphoric  acid,    . 

- 

0.67 

- 

Reverted  phosphoric  acid. 

2.90 

1.06 

Insoluble  phosphoric  acid. 

- 

3.42 

1.88 

Nitrogen,    .... 

221 

4.97 

5.07 

Insoluble  matter, 

- 

0.74 

0.17 

Valuation  per  2,000  lbs.,    . 

$4  58 

$23  75 

812  £0 
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The  difference  in  the  moisture  and  in  the  mechanical  condi- 
tion of  the  above-stated  articles  controls  largely  their  market 
value.  Samples  I.  and  III.  consisted  of  large  pieces  of  fish 
meat  with  fatty  matter ;  the  valuation  is  based  in  these  cases 
on  that  of  coarse  fish  scrap.  Sample  II.  corresponds  well 
with  a  fair-  specimen  of  fish  guano. 


Dried  Fish. 

[Sent  on  from  North  Hatfield,  Mass.] 


J'ER  Cent. 

I. 

ir. 

III. 

Moisture  at  100°  C, 

8.07 

9.10 

9.43 

Total  phosphoric  acid,        ..... 

5.87 

8.78 

7.37 

Soluble  phosphoric  acid  (8  cents  per  pound),  . 

0.58 

0.48 

051 

Reverted  phosphoric  acid  (7^  cents  per  pound) , 

2  34 

4.08 

3.07 

Insoluble  phosphoric  acid  (3  cents  per  pound), 

2.95 

4.22 

3.79 

Nitrogen  (17  cents  per  pound), 

7.80 

8.20 

8.44 

Insoluble  matter, 

3.86 

3.00 

1.30 

Valuation  per  ton  of  2,000  lbs., 

$32  71 

$37  29 

$36  39 

Peruvian  Guano. 

[Sent  on  for  examination,  Taunton,  Mass.] 


Moisture  at  100°  C,  . 
Total  phosphoric  acid. 
Soluble  phosphoric  acid, 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid 
Potassium  oxide. 
Nitrogen  (total). 
Actual  ammonia  (equal  to 
Organic  nitrogen, 
Insoluble  matter. 


5.48 


per  cent,  nitrogen). 


Valuation  per  2,000  lbs 

Apparently  an  artificial  product. 


Per  cent. 

10.13 
14.31 
1.66 
491 
7.74 
2.16 
7.20 
6.C0 
1.77 
4.66 


$42  6 
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Fish  and  Potash. 

[Sent  on  for  examination  from  Medfield,  Mass.] 

Moisture  at  100°  C 

Total  phosphoric  acid, 

Soluble  phosphoric  acid  (8  cents  per  pound) , 
Reverted  phosphoric  acid  (7|  cents  per  pound), 
Insoluble  phosphoric  acid  (3  cents  per  pound), 
Potassium  oxide  (41  cents  per  pound),     . 
Nitrogen  (17  cents  per  pound). 
Insoluble  matter, 

Valuation  per  2,000  lbs., 

High  Grade  Superphosphate. 


[Sent  on  from  Boston,  Mass.] 


Moisture  at  100°  C,  . 
Total  phosphoric  acid. 
Reverted  phosphoric  acid. 
Soluble  phosphoric  acid,    . 
Insoluble  phosphoric  acid. 
Sulphuric  acid,  . 
Calcium  oxide,  . 
Oxides  of  alumina  and  iron, 
Magnesium  oxide. 
Insoluble  matter, 


Per  cent, 

23.58 
6.26 
3.58 
l'.33 
1.35 
3.24 
3.07 
1.90 

$21  73 


Per  cent, 
5.03 

25.36 

15.23 
0.25 
9.88 
0.22 
0.70 

24.95 
0.10 

18.91 


Valuation  per  ton  of  2,000  lbs.. 


$29  18 


German  High  Grade  Superphosphate. 


[I.  Sent  on  from  New  York  City,  N.  Y.,  by  a  Boston  manufacturer  of  fertilizers. 
II.   Sent  on  from  Boston,  Mass.] 


Pounds  pbr  Hundbed. 

I. 

ir. 

Moisture  at  100°  C, 

15.24 

7.60 

Total  phosphoric  acid, 

45.54 

43.24 

Soluble  phosphoric  acid, 

41.56 

36.62 

Reverted  phosphoric  acid, 

3.58 

5.67 

Insoluble  phosphoric  acid, 

0.40 

0.95 

Insoluble  matter, 

5.20 

2.50 

Valuation  per  2,000  lbs 

$78  47 

$67  67 
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The  material  serves  for  the  manufacture  of  high  grades  of 
''formula  fertilizers."  The  amount  of  sulphuric  acid  present 
in  either  sample  did  not  exceed  3.5  per  cent.  This  fact  shows 
that  the  product  is  obtained  by  a  different  process  than  our 
ordinary  superphosphates  ;  it  is  most  likely  the  isolated  soluble 
portion  of  the  latter  evaporated  after  its  separation  from  the 
insoluble  sulphate  of  lime,  etc. 


Flamingo  Guano. 

[Sent  on  from  Worcester,  Mass.] 


Moisture  at  100°  C,  . 
Total  phosphoric  acid, 
Soluble  phosphoric  acid,    . 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid, 
Potassium  oxide, 
Nitrogen,   .         .         .         . 
Insoluble  matter, 


Valuation  per  2,000  lbs.. 


Per  cent. 

17.20 
16.16 
0.48 
5.22 
10.46 
0.31 
0.80 
2.95 

$17  86 


Dissolved  Boneblack. 

[Sent  on  from  South  Deerfield,  Mass.] 


Moisture  at  100  C,    . 
Total  phosphoric  acid, 
Soluble  phosphoric  acid,   . 
Revei'ted  phosjshoric  acid. 
Insoluble  phosphoric  acid. 
Insoluble  matter, 


Per  eent. 

20.43 

16.14 

16.81 

0.18 

0.15 

0  94 


Valuation  per  2,000  lbs.,    .        .        . $25  64 

The  article  is  a  ftiir  representative  of  its  kind  ;  its  moisture 
is  rather  more  than  usual. 
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Compound  Fertilizers. 

[I.  and  II.   Sent  on  from  Methuen,  Mass.    III.  Sent  on  from  Groton,  Mass.    IV.   Sent 
on  from  Lowell,  Mass.] 


1 

Per  Cknt. 

I. 

11. 

III. 

IV. 

Moisture  at  100°  C,    . 

9.03 

17.24 

23.00 

10.40 

Organic  and  volatile  matter, 

34.28 

51.04 

55.30 

48.76 

Ash, 

65.72 

48.96 

44.70 

51.24 

Total  phosphoric  acid, 

7.96 

6.06 

12.67 

17.88 

Soluble  phosphoric  acid,     . 

0.16 

3.97 

1.41 

4.54 

Reverted  phosphoric  acid,  . 

2.52 

0.93 

7.36 

9.78 

Insoluble  phosphoric  acid,  . 

5.28 

1.16 

3.90 

3.56 

Potassium  oxide, 

5.92 

1.02 

1.03 

0.10 

Nitrogen,     .... 

1.30 

1.92 

1.73 

3.03 

Insoluble  and  silicious  matter. 

4.16 

22.36 

3  70 

1.88 

Valuation  per  ton  of  2,000  lbs., . 

$16  66 

$15  85 

$22  42 

$34  37 

Compound  Fertilizers. 

[Sent  on  for  examination  from  South  Hadley  Falls,  Mass.] 


Pkb  Cent. 

I. 

II. 

III. 

Moisture  at  100°  C, 

6.24 

8.08 

12.45 

Total  phosphoric  acid, 

15.07 

10.44 

6.62 

Soluble  phosphoric  acid, 

0.29 

2.88 

0.58 

Reverted  phosphoric  acid,          .... 

3.57 

4.00 

2.53 

Insoluble  phosphoric  acid,          .... 

11.21 

3.56 

3.51 

Nitrogen, 

5.77 

4.03 

4.17 

Potassium  oxide,        .        .        .        .        . 

- 

7.64 

6.45 

Insoluble  matter, 

1.23 

1.06 

5.00 

Valuation  per  ton  of  2,000  lbs., .... 

«:V2  17 

$32  94 

$26  50 
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Compound  Feriilizers  —  Concluded . 

[IV.  Sent  on  from  Amesbury,  Mass.    V.  Sent  on  from  Newburyport,  Mass.] 


Feb  Cent. 

IV. 

V. 

Moisture  at  100°  C 

9.21 

6.43 

Total  phosphoric  acid,       ...... 

21.10 

20.89 

Soluble  phosphoric  aciil, 

0.77 

0.70 

Reverted  phosphoric  acid, 

7.82 

7.07 

Insoluble  phosphoric  acid, 

12.51 

13.12 

Nitrogen, 

3.03 

2.75 

Potassium  oxide, 

- 

- 

Insoluble  matter, 

1.02 

2.27 

Valuation  per  2,000  lbs., 

$32  14 

|30  73 

Steamed   Bo7ie. 

[I.  Sent  on  from  Monson  (fine  ground).    II.  Sent  on  from  Worcester  (contained 
many  coarse  pieces).] 


Pee  Cent. 

I. 

II. 

Moisture  at  100°  C, 

5.70 

5.06 

Organic  and  volatile  matter,     . 

40.68 

33.68 

Ash 

59.32 

66.32 

Total  phosphoric  acid,       .... 

21.99 

26.17 

Reverted  phosphoric  acid. 

3.23 

6.56 

Insoluble  phosphoric  acid, 

18.76 

19.61 

Nitrogen, 

3.53 

3.17 

Insoluble  matter,       ..... 

2.10 

2.61 

Valuation  per  2,000  lbs 

$34  20 

$33  77 
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The  diflference  in  the  mechanical  condition  of  the  steamed 
bones  causes  the  variation  in  the  valuation  of  the  phosphoric 
acid  and  of  the  nitrogen:  The  first  sample  was  of  a  good 
average  fineness  ;  the  second  consisted  largely  of  coarse  yet 
porous  pieces  ;  the  phosphoric  acid  in  the  latter  is  valued  at  four 
cents  per  pound,  and  the  nitrogen  thirteen  cents,  whilst  five 
and  fifteen  respectively  are  allowed  in  case  of  the  former. 


Ground  Bone. 

[I.    Fine-ground  bone  sent  on  from  Concord,  Mass.      II.    Fine-ground  bone  compost 
sent  on  from  Concord,  Mass.] 


Pek  Cent. 

I. 

II. 

Moisture  at  100°  C,  . 

4.78 

21.73 

Organic  and  volatile  matter, 

25.48 

38.76 

Ash, 

74.52 

61.24 

Total  phosphoric  acid, 

29.83 

9.81 

Reverted  phosphoric  acid, 

9  22 

0.88 

Insolulile  phosphoric  acid, 

20.61 

8.93 

Potassium  oxide, 

- 

2.95 

Nitrogen,  .        .        .        .    - 

2.03 

0.50 

Insoluble  matter. 

0.30 

8.00 

Valuation  per  ton  of  2,000  lbs.. 

$34  39 

$14  26 

The  above  samples  of  rendered,  ground  bones,  and  of  a  bone 
compost  prepared  from  the  former  by  mixing  with  wood  ashes, 
were  sent  on  to  ascertain  the  exact  changes  which  the  material 
had  suflfered  after  a  few  months'  keeping.  The  analyses  show 
less  soluble  phosphoric  acid,  and  also  less  nitrogen  for  the  same 
amount  of  phosphoric  acid  in  the  bone  compost,  when  compared 
with  the  original  bones. 

The  operation  of  composting  bones  with  wood  ashes 
proved  in  the  present  case  a  decided  loss,  for  more  than  one- 
fourth  of  the  original  nitrogen  had  been  lost  in  the  form  of  am- 
monia.     A   sample  of  the  material,  sent  on  for  examination, 
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gave  evidence  of  the  gradual  escape  of  ammonia  when  kept  for 
a  few  days  in  a  well-closed  bottle. 

To  derive  benefit  from  composting  bones  with  wood  ashes 
requires  a  careful  protection  of  the  mixture  against  the  escape 
of  ammonia,  which  is  invariably  formed  in  the  course  of  time. 
The  mixture  ought  to  be  covered  at  once  with  a  layer  of  good 
loam,  from  six  to  eight  inches  in  thickness.  In  addition  to 
this,  it  is  well  to  scatter  some  gypsum  (plaster)  or  ground 
kieserite  (crude  sulphate  of  magnesia)  over  the  entire  compost 
heap.  The  practice  of  mixing  the  ground  bone  with  from 
three  to  four  times  its  bulk  of  good  soil,  moistening  the  mixture 
thoroughly  with  liquid  manure,  and  subsequently  covering  up 
the  entire  mass  in  a  similar  way  with  earth  and  gypsum  or 
kieserite,  also  deserves  recommendation. 

Bone  Soup. 

[Sent  on  from  Lynn,  Mass.] 

Per  cent.- 

Moisture  at  lOO''  C, 82  92 

Dry  matter, 17.08 

Nitrogen, 1.26 

Ash  constituents, 7  07 

The  liquid  was  obtained  in  rendering  bones.  Its  ash  con- 
stituents consist  mainly  of  common  salt  with  a  small  percentage 
of  bone  phosphate,  and  its  agricultural  value  depends  mainly  on 
the  nitrogen  present.  Allowing  fifteen  cents  per  pound  of  that 
element,  one  ton  of  the  soup  represents  a  value  of  $3.78.  It 
ought  to  be  economized. 

Dried  Blood. 

[Sent  on  for  examination.] 

Ter  cent. 

Moisture  at  100°  C  , 11.99 

Nitrogen  (17  cents  per  pound) 13.55 

Valuation  per  2,000  lbs., |46  07 

Amynonium  Sulphate. 

[Sent  on  from  Amherst,  Mass.] 

Per  cent. 

Moisture  at  100°  C 0  13 

Nitrogen  20.88  per  cent. ;  equal  to  ammonia, 25.35' 

Sulphuric  acid, 59.74 
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Miscellaneous  Analyses. 

Examinations  for  Metallic  Poisons. 

Four  samples  of  material  have  been  sent  for  investigation. 
Three  examinations  were  made  at  the  request  of  the  Cattle 
Commission  of  the  State.  The  material  sent  consisted  in  these 
cases  of  the  stomach  and  some  of  the  adjoining  organs  with 
their  contents,  besides  the  liver,  bile  and  bladder  of  three 
cows.  Two  of  these  specimens  came  from  Ashfield  and  one 
from  Enfield,  Mass.  In  the  first  case  —  from  Ashfield  —  there 
was  found  a  considerable  quantity  of  copper,  apparently  due  to 
presence  of  fine  scraps  of  brass  among  the  contents  of  the 
stomach  ;  in  the  others  no  metallic  poison  could  be  detected. 
The  fourth  case  came  from  Amherst,  Mass.  The  material  for 
examination  consisted  of  the  stomachs,  with  contents,  of 
chickens.  A  considerable  quantity  of  arsenic  acid  was  proved 
to  be  present. 


Analyses  of  Maple  Sap  for  Mineral  Constitiients. 

[Sent  on  from  Goshen,  Mass.      I.  Sample  from  an  old  tree,  sp.  gr.,  1.015,  at  23°  C. 
II.  Sample  from  a  young  tree,  sp.  gr.,  1.010.  at  23°  C] 


Pabts  per 

Thousand. 

I. 

II. 

Calcium  oxide, 

O.IU 

0.108 

Magnesium  oxide,     ....... 

0.067 

0.075 

Silicic  acid, 

0.029 

0.026 

Chlorides  of  alkalies, 

0.180 

0.200 

The  examination  was  made  to  ascertain  the  relative  amount 
of  lime  present  in  both  saps.  The  difference  is  but  slight,  as 
may  be  seen  from  the  above  analyses. 
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Analyses  of  Well  Water,  sent  on  for  Examination, 

[Parts  per  Million.] 


Actual 
Ammonia. 

Albuminoid 
Ammonia. 

Clilorine. 

Solids  at 
100°  C. 

Solids 
at  red  heat. 

Hardness 

1     (Clark's 
degree). 

I.,  . 

.32 

.36 

38.00 

280.00 

95.00 

- 

II.,. 

.09 

.14 

18.50 

140.00 

80.00 

4.03 

III., 

.14 

.25 

9.00 

Not  deter- 

mined. 

- 

IV., 

.04 

.17 

56.00 

Not  deter- 

mined. 

- 

v., . 

.12 

.16 

12.C0 

.098 

.038 

- 

VI., 

.05 

.12 

16.00 

.126 

.036 

4.71 

VII., 

.03 

.08 

3.00 

.046 

.034 

2.47 

VIII., 

.04 

.06 

5.00 

.062 

.044 

4.03 

IX., 

.12 

.09 

4.00 

.134 

.100 

7.43 

X,  . 

.04 

.06 

3.00 

.136 

.100 

6.71 

XL, 

.02 

.08 

5.00 

.064 

.039 

- 

XII., 

.014 

.00 

.06 

- 

- 

2.90 

XIII., 

.01 

;o8 

76.00 

.280 

.082 

5.65 

XIV., 

.004 

.064 

13  00 

.092 

.062 

2.73 

XV., 

.006 

.056 

14.50 

.100 

.04 

2.28 

XVI.,    .. 

.04 

.07 

4.00 

.082 

.052 

4.16 

XVII.,    . 

.02 

.093 

22.00 

.164 

.06 

4.71 

XVIII., 

- 

.102 

7.00 

.104 

.052 

5.71 

XIX., 

.04 

.07 

4.00 

.082 

.052 

4.16 

XX.,       . 

.02 

.093 

22.00 

.164 

.06 

4.71 

XXI,      . 

- 

.102 

7.00 

i 

.104 

.052 

5.71 

The  above-stated  results  of  analyses  of  drinking  water  are 
obtained  from  samples  sent  on  for  that  purpose  from  various 
parts  of  the  State.  In  most  instances  these  requests  are  ac- 
companied by  a  specified  instruction  regarding  the  object  of 
the  party  interested,  —  a  circumstance  which  renders  the  task 
of  the  chemist,  comparatively  speaking,  an  easy  one. 


1887.]  PUBLIC  DOCUMENT  — No.  33.  121 

A  satisfactory  supply  of  good  drinking  water  on  a  farm  de- 
pends, in  a  controlling  degree,  on  a  judicious  selection  of  the 
location  of  the  well  designed  for  the  use  of  the  family  and  for 
the  live  stock,  and  on  the  personal  attention  bestowed,  from 
time  to  time,  on  the  condition  of  the  latter  and  its  surround- 
ings. Good  wells  are  liable  to  change  for  the  worse  at  any 
time,  on  account  of  circumstances  too  numerous  to  state  in  this 
connection.  To  ascertain  from  time  to  time  the  exact  condition 
of  the  well  which  supplies  the  wants  of  the  family  and  of  the 
live  stock,  is  a  task  which  no  fjirmer  can  for  any  length  of  time 
discard,  without  incurring  a  serious  risk  in  health  and  pros- 
perity. The  subject  receives  quite  frequently  but  little  atten- 
tion, on  account  of  the  fact  that  the  harmful  qualities  which  an 
apparently  good  water  may  contain  are  disguised  beyond  recog- 
nition by  the  unaided  senses.  Certain  delicate  chemical  tests, 
aided  at  times  by  microscopical  observations,  are,  in  the  major- 
ity of  cases,  the  only  reliable  means,  in  our  present  state  of 
scientitic  inquiry,  by  which  desirable  information  regarding  the 
true  character  of  a  drinking  water  can  be  obtained. 

These  tests,  it  must  be  acknowledged,  although  of  the  great- 
est importance  from  a  general  standpoint,  have  their  limitations. 
They  readily  indicate  the  presence  of  organic  matters,  but 
give  no  unfailing  decision  regarding  their  origin,  —  whether 
animal  or  vegetable,  —  leaving  thus,  quite  frequently',  the  degree 
of  their  harmfulness  quite  undecided.  However,  the  chemical 
analysis  may  be  depended  upon  for  all  practical  purposes,  as 
revealing  the  presence  of  objectionable  qualities  in  the  water. 

The  harmful  substances  found  in  drinking  water  are  of  two 
classes,  —  mineral  and  organic.  Few  natural  waters  are  entirely 
free  from  mineral  matters  ;  nearly  all  contain  small  quantities 
of  lime,  soda,  magnesia  and  iron,  —  substances  which  may  be 
considered  harmless  in  that  case.  Larger  quantities  of  these 
elements,  however,  render  the  water  objectionable  for  drinking, 
and  also  more  or  less  unfit  for  various  applications,  as  washing 
and  cooking,  feeding  of  steam  apparatus,  etc. 

Foremost  among  the  dangerous  mineral  substances  which 
have  been  found  in  drinking  water  is  lead.  Its  presence  is 
usually  due  to  the  use  of  lead-pipes  for  conducting  the  water 
from  the  well  to  the  pump  and  elsewhere.  Lead  is  a  treacherous 
and  dangerous  poison.      Not  a  trace  should   be   tolerated    in 
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drinking  water.  The  use  of  lead  pipes  for  conducting  the 
latter  for  any  of  the  above-named  purposes  should  be  decidedly 
discouraged. 

The  most  frequent  source  of  danger  comes,  evidently,  from 
the  presence  of  organic  matter,  indicating  contamination  by  de- 
caying animal  and  vegetable  substances.  Wells  are  not  infre- 
quently found  polluted  by  the  gases  and  liquids  emanating 
from  sinks,  privies,  cesspools  or  barnyards,  when  apparent  con- 
ditions would  seem  to  render  it  impossible. 

Attention  has  already  been  called  to  this  important  matter  in 
a  previous  report ;  for  one  of  the  first  requirements  of  success 
on  a  farm  consists  in  an  ample  supply  of  good  water.  Cities 
and  towns  usually  have  their  organizations  for  the  supply  of 
water,  and  they  exact  certain  guarantees  regarding  the  quality 
furnished  for  their  use.  The  farmer,  living  as  a  rule  more 
isolated,  is  in  this  respect  largely  left  to  his  own  counsel. 
Much  has  been  written  on  this  subject ;  yet,  as  the  necessity 
for  constant  warning  still  remains,  a  restatement  of  certain 
facts  cannot  fail  to  assi!^t  in  keeping  the  subject  here  under 
consideration  prominently  before  all  parties  concerned.  The 
above-recorded  analyses  have  been  made  according  to  Wanck- 
lyn's  process,  familiar  to  chemists,  and  are  directed  toward 
the  indication  of  the  presence  of  chlorine,  free  and  albuminoid 
ammonia,  and  the  poisonous  metals.  (For  a  more  detailed 
description  of  this  method  see  Water  Analysis,  by  J.  A. 
Wancklyn  and  E.  T.  Chapman.) 

The  hardness  was  determined  by  Frankland's  method.  (See 
Frankland's  Water  Analyses,  page  29.) 

The  presence  of  chlorine  indicates  contamination  from  sinks, 
privies  or  sewers,  since  it  occurs  abundantly  in  urinary  secre- 
tions ;  but  it  may  be  derived  from  other  and  less  harmful 
sources,  as  saline  waters,  which  ihe  test  fails  to  indicate.  One 
conchision  is,  however,  safe,  —  a  water  which  contains  no  chlo- 
rine is  uncontaminated  by  sewerage.  "Free"  and  "albumi- 
noid "  ammonia  are  forms  in  which  organic  matter  is  recognized. 
Ammonia  existing  as  such  in  water  is  termed  "  free,"  This 
being  expelled  by  distillation,  the  nitrogen-containing  organic 
matter  remaining  is  reduced  to  ammonia  by  chemical  agencies, 
and  this  secondary  product  is  called  "  albuminoid  ammonia." 

The  per  cent,  of  total  solids  is  obtained  by  evaporating  a 
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known  quantity  of  the  sample  to  dryness  and  weighing  the 
residue. 

Hardness,  a  rather  arbitrary  term,  signifies  that  quality  of 
water  which  prevents  the  ready  formation  of  lather  with  soap. 
It  is  usually  due  to  the  presence  of  salts  of  lime  or  magnesia, 
which  decompose  the  soap,  forming  new  insoluble  compounds. 
As  long  as  these  reactions  occur  no  lather  will  be  formed,  con- 
sequently the  quantity  of  a  standard  soap  consumed  before  a 
permanent  lather  is  obtained  indicates  the  amount  of  earthy 
salts  contained  in  the  sample,  or  its  relative  degree  of  hard- 
ness. Frankland's  scale  has  been  changed  to  Clark's,  the 
latter  being  a  more  popular  one.  Ten  degrees  of  Frankland's 
scale  are  equivalent  to  seven  of  Clark's. 

Mr.  Wancklyn's  interpretation  of  the  results  of  his  mode  of 
investigation  are  as  follows  :  — 

1.  Chlorine  alone  does  not  necessarily  indicate  the  presence 
of  filthy  water. 

2.  Free  and  alliuminoid  ammonia  in  water  without  chlorine 
indicates  a  vegetable  source  of  contamination. 

3.  More  than  five  grains  per  gallon  of  chlorine,  accompanied 
by  more  than  0.08  parts  per  million  of  free  ammonia  and  more 
than  one-tenth  part  per  million  of  albuminoid  ammonia,  is  a 
clear  indication  that  the  water  is  contaminated  with  sewage, 
decaying  animal  matter,  urine,  etc.,  and  should  be  condemned. 
•  4.  Eight  hundredths  part  per  million  of  free  ammonia 
and  one-tenth  part  per  million  of  albuminoid  ammonia  render 
a  water  very  suspicious,  even  without  much  chlorine. 

5.  Albuminoid  ammonia  over  0.15  parts  per  million  ought 
to  absolutely  condemn  the  water  which  contains  it. 

6.  The  total  solids  found  in  the  water  should  not  exceed  forty 
grains  per  gallon. 

An  examination  of  the  above  results  of  analyses  shows  that 
Nos.  4,  6  and  13  are  of  a  suspicious  character,  and  that  Nos.  1, 
2,  3,  5,  9  and  12  ought  to  be  condemned. 

Parties  sending  on  water  for  an  analysis  ought  to  be  very 
careful  to  use  clean  vessels,  clean  stoppers,  etc.  The  sample 
should  be  sent  on  without  delay  after  collecting.  One  gallon 
is  desirable  for  the  analysis. 
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METEOROLOGY, 


The  meteorological  observations  during  the  year  1886  have 
been  carried  out  on  the  same  general  plan  as  was  followed  in 
1885.  The  system  is  essentially  the  same  as  that  recommended 
to  voluntary  observers  of  the  U.  S.  Signal  Service.  (See  Third 
Annual  Report.)  The  relative  humidity  has,  however,  been  ob- 
tained only  during  the  growing  season  ;  it  was  found  impracti- 
cable with  our  present  facilities  to  run  the  "wet  bulb" 
thermometer  during  the  winter  months.  Our  monthly  records 
of  observations  have  been  forwarded  regularly  at  the  earliest 
possible  date  to  the  chief  Signal  Office  during  the  entire  year. 

The  importance  of  weather  observations  to  the  Station  itself, 
in  connection  with  its  field  experiments,  cannot  be  overesti- 
mated. The  summaries,  as  they  appear  from  time  to  time  in 
our  bulletins  and  annual  reports,  are  not  without  some  interest 
to  the  farmers  throughout  the  State.  For  the  benefit  of  the 
farmers  in  our  vicinity  a  more  complete  system  of  flag  signals 
to  indicate  the  expected  changes  in  the  weather  will  be  intro- 
duced durinor  the  cominoj  season. 

The  more  conspicuous  local  meteorological  phenomena  of  the 
past  year  (1886)  consist  in  the  early  opening  of  the  spring,  the 
even  distribution  of  the  rainfall  throughout  the  growing  season, 
the  absence  of  severe  early  or  late  frosts,  and  the  abundant 
rainfall  during  the  autumn  months.  Only  once  during  the 
summer,  the  first  half  of  July,  did  the  drought  become  of 
sufficient  severity  to  injure  vegetation,  and  then  but  slightly. 
The  first  important  snowfall  of  the  year  occurred  January  9 
(seven  inches  ).  Good  sleighing  was  noticeable  only  at  inter- 
vals throughout  the  remainder  of  the  winter.  The  efiect  of  two 
"ice  storms,"  so  injurious  to  orchards  and  shade  trees  through- 
out the  central  part  of  the  State,  was  not  felt  here.  The  heavy 
rainfall  of  February  10  to  February  14  did  no  material  damage. 
The  total  snowfall  for  the  months  of  January,  February  and 
March  was  23.0  inches;  on  April  3,0.5  inches  of  snow  fell; 
from  the  5th  to  the  7th  occurred  a  rain  and  snow  storm  of  con- 
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siderable  severity.  The  latest  damaging  frost  was  on  April  30, 
and  the  last  of  the  season  occurred  May  18,  doing  no  material 
harm.  The  season  was,  at  the  beginning  of  May,  judging 
from  the  state  of  the  vegetation,  at  least  two  weeks  in  advance 
of  the  general  average  year. 

The.  following  table  gives  the  temperatures  and  rainfall,  ar- 
ranged in  fortnightly  periods,  for  the  spring  and  fall  months  :  — 


April, 

May, 

May, 

June, 

Aug., 

Sept., 

Sept., 

Oct., 

Last  15 

First  15    Last  16 

First  15  1  Last  15 

First  15 

Last  15 

First  1* 

Days. 

Days. 

Days. 

Days.       Days. 

Days. 

Days. 

Days. 

Precipitation. 

Average  for  48  years,    . 

1.73  in. 

2  06  in. 

1.86  in. 

1.81  in.;  2.02  in. 

1.46  in. 

1.84  in. 

1.89  in. 

For  1885, 

1.78  in. 

1.01  in. 

2.07  in. 

1.61  in.  3.45  in. 

0.69  in. 

1.01  in. 

1.68  in. 

For  1886, 

0.10  in. 

2.73  in. 

0.37  in. 

0.88  in. 

1.63  in. 

0.51  in. 

4.97  in. 

0.10  in. 

Temperature. 

Average  for  48  years,    . 

48.6° 

57.0° 

60.4° 

64.9° 

67.5° 

64.3° 

58.0° 

52.4° 

For  1885, 

51.6° 

46.9° 

61.1° 

60.7° 

63.2° 

59.9° 

52.9° 

49.1° 

For  1886, 

57.7° 

55.7° 

58.5° 

61.8° 

66.0° 

62.9° 

56.1° 

52.2° 

The  first  frost  of  the  fall  occurred  September  2  ;  but  little 
damage  was  done.  Other  light  frosts  followed  September  14, 
21  and  22.  The  first  killing  frost  came  October  3  ;  on  the  17th 
the  ground  was  frozen  to  the  depth  of  one  inch,  and  the 
minimum  thermometer  registered  17°  F.  The  first  snow  of 
the  winter  of  1886  and  1887  came  November  13,  amountinof  to 
one  inch ;  during  December  there  was  a  fall  of  16  inches, 
making  a  total  of  40.5  inches  for  the  entire  year. 

The  prevailing  direction  of  the  wind,  as  taken  from  the 
monthly  summaries,  gives  29.2  per  cent,  from  the  northwest, 
33.3  per  cent,  from  the  south,  20.9  per  cent,  from  the  north,  8.3 
per  cent,  from  the  southwest,  and  8.3  per  cent,  from  the  west. 

Rain  or  snow  fell  in  measurable  quantities  on  122  days.  The 
greatest  number  of  such  days  in  any  one  month  was  sixteen,  in 
December,  and  the  fewest  was  six,  in  April. 

The  "clear"  days,  i.  e.,  those  on  which  the  sky  was  less 
than  four-tenths  overcast  at  each  observation,  numbered  104,  of 
which  July  had  the  greatest,  thirteen  ;  and  April  the  fewest,  four. 
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The  "cloudy  days,"  or  those  on  which  the  sky  was  mora 
than  seven-tenths  obscured  at  each  observation,  were  eighty- 
seven  in  number,  of  which  January,  March  and  December  had 
the  greatest,  eleven  each  ;  and  August  fewest,  two.  The  bal- 
ance of  the  year,  174  days,  was  "fair,"  with  the  sky  from  four 
to  seven-tenths  obscured  at  each  observation. 

The  highest  temperature  recorded  throughout  the  year  was 
95.0°,  occurring  July  6;  and  the  lowest  —  22.0°,  January  13 
and  14,  giving  as  the  absolute  range  of  temperature  for  the 
year  117.0°. 


Miscellaneous  Phenomena.  —  Dates. 


Frost. 

Snow. 

Kaiii. 

Thunder- 
storms. 

Solar 
Halos. 

Lunar 
Halos. 

January, 

2,  14, 15,  16. 

9, 18,  19,  24, 
30. 

4,5,18,19,21, 
27,  28,  29,  30 

- 

11,  13, 
31. 

20. 

February, 

1,15,17,18, 
19. 

21,  22,  25, 
26. 

11,  12,  13,  15, 
19,  25,  26. 

- 

4,6. 

18. 

March,  . 

6,  7,  17,  18. 

8,  9,  12,  19, 
21,22. 

13,  21,  27,  29. 

- 

- 

- 

April,     . 

2,  9,  30. 

3. 

5,6,  7,13,19, 
24,  27. 

- 

- 

- 

May, 

1,  18. 

- 

4,  5,  7,  8,  10, 

11,  13,  15,  16, 

20,  25. 

20. 

19. 

- 

June, 

- 

- 

2,3,13,14,15, 

16,  17,  23,  24, 

25,  26. 

25,  26. 

1. 

20. 

July,      .        .        . 

- 

- 

10,  14,  15,  16, 

17,  18,  21,  26, 

27,  29. 

18,  27, 
29. 

- 

- 

August, 

- 

- 

1,2,5,  7,  14, 
16,  30,  31. 

30. 

- 

- 

September,     . 

2,14,21,22. 

' 

12,  13,  15,  16, 

17,  19,  22,  23, 

25,  26,  27,  28, 

29. 

17,  28. 

October, 

2,  3,  17,  22, 
24. 

- 

14,  15,  17,  18, 

26,  27,  28,  29, 

30,  31. 

- 

- 

~ 

November,    . 

5,  8,  9,  16, 

26,  27,  28, 

29. 

13,  25. 

6,7,10,12,13, 

17,  18,  22,  23, 

25,  30. 

4,16. 

"" 

December, 

10,  21,  23. 

5,  7,  13,  15, 

16,  17,  18, 

23,  24,  25, 

26,  27,  29, 

30,  31. 

12,  13,  17,  18, 
31. 

4. 

4,10. 

s 
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Record 

Of  the  Average  Temperature  taken  from  Weather  Records  at  Amherst^ 
Mass.,  for  three  consecutive  months,  during  the  summer  and  winter, 
beginning  with  the  year  1836. 


December,  January,  B'ebruary. 

June,  July,  August. 

1836-37,  . 

25.396°  K. 

1837,   . 

69.130°  F. 

1837-38,  . 

26.386° 

1838, 

69.,550° 

1838-39,  . 

25.950° 

1839, 

70.180° 

1839-40,  . 

20.626° 

1840, 

68.770° 

1840-41,  . 

23.146° 

1841, 

69.230'^ 

1841-42,  . 

28.516° 

1842, 

68.210° 

1842-43,  . 

23.460° 

1843, 

67.950° 

1843-44,  . 

21.320 

1844, 

67.260° 

1844-45,  . 

25.550° 

1845, 

70.120° 

1845-46,  . 

22.140° 

1846, 

68.406° 

1846-47,  . 

25.176° 

1847, 

68.806° 

1847-48,  . 

28.966" 

1848, 

69.210 

1848-49,  . 

23.026° 

1849, 

69.210° 

1849-50,  . 

27.670° 

1850, 

68.820° 

1850-51,  . 

25.040° 

1851, 

66.640° 

1851-52,  . 

21.620° 

1852, 

66.830° 

1852-53,  . 

27.940° 

1853, 

67.846° 

1853-54,  . 

23.670° 

1854, 

69.8.56° 

1854-55,  . 

23.126° 

1855, 

67.146° 

1855-56,  . 

20.820° 

1856, 

69.225° 

1856-57,  . 

22.720° 

1857, 

67.240° 

1857-58,  .. 

26.956° 

1858, 

67.930° 

1858-59,  . 

24.746° 

1859, 

65.650'' 

1859-60,  . 

24.790° 

1860, 

66.540° 

1860-61,  . 

24.510° 

1861,   . 

66.870° 

1861-62,  . 

24.470° 

1862,   . 

66.490° 

1862-63,  . 

27.640° 

1863,   . 

66.656° 

1863-64,  . 

26.060° 

1864,   . 

69.336° 

1864-65,  . 

21.310° 

1865, 

68.946 

1865-66,  . 

25.676° 

1866,   . 

67.400° 

1866-67,  . 

25.276° 

1867, 

67.920 

1867-68,  . 

20.350° 

1868, 

69.700° 
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Record  of  Temperature,  etc.  —  Concluded. 


December, 

January,  February. 

June 

,  July,  August. 

1868-69,  . 

26.290-'  F. 

1869, 

66.890°  F. 

1869-7(1, 

27.866° 

1870, 

71.700° 

1870-7], 

26.666° 

1871, 

67.810° 

1871-72, 

24.630^ 

1872, 

70.790° 

1872-73, 

21.3500 

1873, 

68.596° 

1873-74, 

27.286° 

1874, 

- 

66.306° 

1874-75, 

21.180° 

1875, 

68.026° 

1875-76, 

28.1 56-~ 

1876, 

71.780° 

1876-77, 

23.510 

1877, 

70.080- 

1877-78, 

28.506° 

1878, 

68.896° 

1878-79, 

24.290- 

1879, 

68.150° 

1879-8(', 

30.506° 

1880, 

69.286° 

1880-81, 

21.856° 

1881, 

67.966° 

1881-82, 

29.256° 

1882, 

69.866° 

1882-83, 

24.220° 

i  1883, 

68.840° 

1883-84, 

26.506° 

1884, 

68.960° 

1884-85, 

22.630° 

1885, 

66.740° 

1885-86, 

24.846° 

1886, 

66.100° 

Summary 

Of  Average  Temperature  from  1S36  to  1862  {25 years). 


December,  January,  February. 

24.53°  F. 


June,  July,  August. 

68.26°  F. 


Summary 

Of  Average  Temperature  from  1862  to  1887  {25  years). 


December,  January,  February. 

25.21°  F. 


June,  July,  August. 
68.53°  F. 


A  careful  study  of  the  above  tables  cannot  fail  to  show  that 
the  average  temperature  of  the  three  leading  months  during 
summer  and  winter  seasons  has  not  materially  changed  during 
the  last  fifty  years, —  a  fact  not  generally  conceded. 

C.  A.  GOESSMANN, 

Director. 
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Absorption  of  ammonia  from  hen  manure, 104 

Ammonia  absorbents, 104 

Ammonia  in  drinking  waters, 122 

Ammonium  sulphate, 118 

Amount  received  for  cream  during  feeding  experiment  with  milch  cows,      .  30 

Analysis  of  ammonium  sulphate, 118 

"        "  apples 49 

"        "  apple  pomace, 49 

"        "  ashes  of  chestnut  railroad-ties, 105 

"        "  ashes  of  cotton-seed  hulls, 108,  109 

"        "  Baldwin  apples, 49 

"  blood, 118 

"        "  bone  compost, 117 

"        "  bone  soup, 118 

"        "  Canada  wood  ashes, 106 

"        "  Chicago  gluten  meal, 38 

"        "  compound  fertilizers, 115,116 

"        "  Connecticut  tobacco  stems, 101 

"        "  corn  and  cob  after  treatment  in  silo, 65 

"        "  corn  and  cob  before  treatment  in  silo, 65 

"        "  corn-cob  meal, 41 

"        "  corn  ensilage, 20,  63 

"        "  corn  fodder, 19 

"        "  corn  meal, 20 

"        "  corn  fodder  from  fertilized  plats, 69 

"        "  corn  refuse  from  starch  factory, 42 

"        "  cotton-seed  hull  ashes, 108,  109 

'  ■        "  damaged  cotton-seed  meal, 104 

"        "  dissolved  boneblack, 114 

"        "  double  manure  salt, Ill 

"  dried  blood, 118 

"  dried  fish, 112 

"        "  English  h'.y, 81 

"        "  ensilage  of  apple  pomace, 67 

"        "  feed-stuffs  with  reference  to  fertilizing  ingredients,      ....  45 

"        "  fertilizing  ingredients  in  corn  cobs, 47 

"        "         "                "           "  corn  meal, 47 

"        "          "                 "           "  globe  mangold, 48 

"        "          "                 "           "  Vilmorin  sugar  beet 48 
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Analysis  of  fish  and  potash, 131 

"        "  fish  waste, Ill 

"        "  flamingo  guano 114 

"        "  fodder,  explanation  of, 34 

"        "  fresh  hen  manure, 105 

"        "  German  high  grade  superphosphato, 113 

"        "  glucose  refuse, .        .  103 

"        "  gluten  meal, 51 

"        "  ground  bone, 117 

"        "  hard  pine  wood  ashes, 106 

"        "  Havana  tobacco  stems, 102 

"        "  hay  of  oats, 76 

"        "  hen  manure,  dry, 104 

"        "  high  grade  superphosphate, 113 

"        "  hominy  meal, 40- 

'•        "  hop  refuse 102 

"        "  Lane's  improved  sugar  l)eet, 21 

"        "  maple  sugar  sap, 119 

"        •'  material  fed  during  experiment  w  itli  mild:  cows,         .        .        .  19-22 

"        "  muriate  of  potash, 110 

"        "  Peruvian  guano, 112 

"        "  potatoes, 83 

"        "  provender, 51 

"        "  Rhode  Island  greening, 49 

"        "  rotten  brewers'  grains, 103 

'*        "  rowen  after  treatment  in  silo, 66 

"        •'  rowen  dried  in  Held, 66 

"        "  rye  bran, 40 

"        "  self-husking  corn, 42 

"        "  serradella,  in  bloom, 78 

"        "  serradella,  fully  matured 79 

"        "  steamed  bones, 116 

"        "  sulphate  of  potash, 110 

"        "  sweet  apples .  49 

"        "  sweet  apple  pomace, 42 

"        "  the "  concentrated  feed," 44 

"        "  vetch,  collected  when  in  bloom 77 

"        "  vetch,  fully  matured, 77 

"        "  waste  hemlock  tan  bark  ashes, 105 

"        "  well  waters, 120 

"        "  wheat  bran, 21, 38, 50 

"        "  wheat  meal, 50 

"        "  wheat  middlings, 39,  50 

"        "  wood  ashes, lOfi.  107,  108 

"        "  yellow  sweet  corn, 41 

Apples,  analyses  of, 49 

"      pomace, 42,  49 

Argument  in  favor  of  the  silo, 66 

Ashes,  analyses  of, 105-109 

Ashes  of  chestnut  railroad-ties, 105 

"      "  cotton-seed  hulls, 108,  109 

Average  composition  of  barnyard  manure, 103 

"       precipitation  for  48  years, 125 

"       temperatures  for  48  years, 125,  128 

Baldwin  apple, 49 

Barnyard  manure,  average  composition  of,      .        .        , 103 
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Barnyard  manure,  in  farming, 46 

"               "        value  depends  on, 4() 

Blood,  dried 118 

Boneblaek,  dissolved, 114 

Bone  compost, 117 

Bones,  composting  of, 118 

"       ground, 117 

"       steamed, 116 

Bone  sonp, 118 

Brewer's  grains,  rotten 103 

Bulletins  of  station, 10 

Canada  wood  ashes, 106 

Champion  of  England  pea, 94 

Chlorine  in  drinking  waters, 122 

Cleveland's  Alaska  pea, 94 

"          Impi-oved  Valentine  beans, 95 

"          Rural  New  Yorker  pea, .  94 

Composition  of  green  cow  pea, 79 

"            "      "      fodder  oats, 7"i 

"            "       "      serradella 78 

"            "       "      vetch, 76 

Composting  bones  and  wood  ashes U7,  118 

Compound  fertilizers, 115,  116 

"  Concentrated  feed," 14,  45 

Connecticut  tobacco  stems, 101 

Corn  and  cob,  analysis  of, 6.5 

"       "      "          "         "  after  treatment  in  silo, 65 

Corn  cobs,  fertilizing  ingredients  in, 47 

Corn-cob  meal, 41 

Corn,  comparative  value  of  large  variety, 59 

"       fodder,  analysis  of, 19 

"        fodder,  from  fertilized  plats 69 

"       experiments  with, 70 

"       ensilage, 20,  61,  63 

"       meal,  fertilizing  ingredients  in 47 

"       meal,  analysis  of, 20 

plats, 53,  73 

"       plats,  fertilizers  used  on, 53,  70 

"        plats,  showing  drainage  system, 57 

"       recommendations  for  fertilization, 54 

"       refuse  from  starch  factory, 42 

"       results  of  experiments  with, 69 

"       yield  of  plats, 71 

Cost  of  feed  per  quart  of  milk, 17 

Cotton-seed  hull  ashes 108,  109 

"          meal,  damaged, 104 

Cream,  amount  received  during  experiment  with  milch  cows,        ....  30 

"       number  of  spaces  required  to  make  one  pound  of  butter,           ...  30 

Creamery  record  during  experiment  with  milch  cows 30 

Cow  pea, 79 

Damaged  cotton-seed  meal, 104 

Digestible  matter  fed  during  experiment  with  cows, 22-30 

Digestibility  of  fodders, .  35 

Dissolved  boneblaek, 114 

Double  manure  salts, Ill 

Dried  blood, 118 

Dried  lish,   .        .               112 
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Drinking  waters,  ammonia  in, 122 

"             "        analyses  of, 120 

"             "        article  on, 121 

"             "        chlorine  in, 122 

"             "        directions  for  sending  on  samples  for  analysis,          .        .        .  123 

"             "        hardness  of, 123 

"              "        interpretation  of  analyses, 123 

"              "        organic  matter  in, 122 

"             "        solids  in, 123 

Dry  matter  fed  during  experiment  with  milch  cows, 16 

Dry  matter  in  fodders,       .        ,        .      ' 34 

English  hay,  analysis  of, 81 

Ensilage,  acids  in, 64 

"          corn, 63 

"          description  of, 64 

"         from  apple  pomace, 67 

Examinations  for  metallic  poisons 119 

Experiments  with  farm  and  garden  crops 94 

"                "    fodder  corn, 52 

"                "    green  fodder, 74 

"                "    milch  cows, 1 1-31 

"                "    potatoes, H2-94 

"                "    potatoes,  object  of, 82 

"                "    scabby  potatoes  as  seed, 89 

Factory  refuse  as  fodder, 43 

Farm  and  garden  crops,  experiments  with, 94 

Fat  in  fodders 35 

Feeding  experiments, 11-31 

"        principles  of, 13 

Fertilizers,  analyses  of, 97-119 

"            influence  on  quantity  and  quality  of  fodder  crops,       ....  68-74 

"           mechanical  condition  of, 100 

"           moisture  in, 100 

"  valuation  of, 97-100 

Fertilizing  ingredients,  tra'le  values  of, 98 

Field  A,  diagram  of, 57 

*•     B,        "        " 73 

"     C,        "        " 74 

"      experiments, 52-97 

"     experiments,  miscellaneous, 94 

Fish  and  potash, 113 

"    waste, Ill 

Flamingo  guano, 114 

Fodder  and  fodder  analyses, :U-68 

"      articles,  value  of, 11,37 

"      corn  and  corn  ensilage, 58-68 

"         "    experiments  with, 52 

"          "    for  ensilage, 60 

"  "    results  of  experiments,  with  time  of  gathering  for  ensilage,       .        .60 

"         "    value  depends  on, 58 

"          "    vegetable  mntter  in,  at  difTerent  stages  of  growth,       ....  58-60 

Frosts  in  1886, " 125 

Globe  mangold, 48 

Glucose_  refuse, 103 

Gluten  meal,  fertilizing  ingredients  in 51 

"          "      ^  analysis  of, 38 
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Grass  plats, 68 

"        "      yield  of, 71 

Green  fodder,  feeding  of, 74 

Green  fodder  oats, 75-82 

Guano,  flamingo, 114 

"       Peruvian, 112 

Ground  bone 117 

Hard  pine  wood  ashes, 106 

Havana  tobacco  stems, 102 

Hay,  analyses  of, 19,  81 

Hay  of  oats, 76 

"         "     feeding  of, •        .  81 

Hen  manure 104,  105 

Hemlock  tan  bark  ashes, 105 

Highest  and  lowest  temperatures  in  1886, 126 

High  grade  superphosphate, 113 

Hominy  meal, 40 

Hop  refuse, 102 

Horse  bean, 95 

Influence  of  fertilizers  on  quantity  and  quality  of  some  prominent  fodder  crops,  .  68-74 

Lupine, 95,  96 

Manure  salts, Ill 

Maple  sugar  sap, '.        .        .  119 

Marrowfat  pea, 94 

Mechanical  condition  of  fertilizers, 100 

Metallic  poisons,  examinations  for, 119 

Meteorology, 124-130 

Method  of  feeding  adopted  during  feeding  experiment, 11 

Method  of  filling  silo, 61 

Middlings,    . 50 

Milch  cows,  experiment  with 11-81 

Milk  analyses, 30 

Milk,  cost  of  feed  per  quart, 17,18 

"       record  of,  during  feeding  experiment, 30 

Mhieral  constituents  in  fodders, 31 

Miscellaneous  analyses, 119 

"            field  experiments, 94-97 

Moisture  in  fertilizers, 100 

Muriate  of  potash, 110 

Nitrogenous  constituents  of  fodders, 31 

"           matter, 35 

Non-nitrogenous  constituents  of  fodders, 31 

"                matter, 35 

Nutritive  ratio, • 14,  36 

Nutritive  ratio  of  rations  during  feeding  experiment  with  cows,     ....  23-30 

Oats,  hay  of, 76 

Organic  matter  in  drinking  waters,    ...                122 

Peas, 94 

Peruvian  guano, 112 

Potatoes,  analyses  of, 83 

"         average  per  cent,  of  solids  in, 84 

"         determination  of  solids  in, 85 

"         conclusions  from  experiments  with, 89 

"         experiments  with, 82-92 

"         experiments  with  fertilizers  for, 82-84 

"         fertilizers  used  in  experiment, 87-90 
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Potatoes,  large  and  small  for  seed, 84 

"         "  Protector," 91, 92 

"         seed  used  in  experiment 87-90 

"         yield  on  different  plats, 87-90 

Principles  of  feeding, 13 

Provender, 51 

Record  of  cows  during  feeding  experiment, 16 

Report  of  Director, 7-130 

Rhode  Island  Greening,  analysis  of, 49 

Rotten  brewers'  grains, 103 

Rowen  after  treatment  in  silo, 66 

"      dried  in  field, 66 

Rye  bi:an, 40 

Scabby  potatoes  as  seed,  yield  from 91 

"             "       conclusions  from  ohservations  with, 92 

"             "       observations  with, 89-92 

"             "       preparations  tried  for  prevention  of, 90, 91 

Self-husking  corn 42 

Serradella, 78,  79 

Silo,  amount  of  mouldy  ensilage  in, 62 

"    argument  in  favor  of, 66 

"    conclusions  in  regard  to  mode  of  filling, 64 

"    method  of  filling, 61,62 

"    time  of  filling, 61,  62 

"    temperatures  of, 61,  62 

Skim  milk, 30 

Snow-fivU  during  1886, .125 

Solids  in  drinking  water 123 

Station  bulletins, 10 

Steamed  bones, 116 

Stock  feeding,  aim  of, 33 

Sugar  beet,  analysis  of, 21 

Sulphate  of  ammonia, 118 

Sulphate  of  potash, 110 

Summary  of  meteorological  observations,         .        .    • 127 

Sweet  apples,  analysis  of, 49 

"         "       ensilage, 42 

Temperatures  of  silo, 61 

Time  of  tilling  silo, 61 

Tobacco  stems, 101,  102 

Trade  values  of  fertilizing  ingredients, 98,99 

Treasurer's  report, 130 

Valuation  of  fodder  articles  used  during  experiment  with  cows,    .        .        .        .11,12 

Valuation  of  fertilizers  and  fertilizer  analyses, 97-119 

Vetch ,      ■ 76,  77 

Vilmorin  sugar  beet, 48 

Waste  hemlock  tan  bark  ashes, 105 

Well  waters,  analyses  of, 120 

Wheat  bran,  analysis  of, 21,  38 

"        middlings,  analysis  of, 39 

"        bran,  value  per  ton  of  fertilizing  ingredients, 50 

'•       meal,        «           «               «                <«                  50 

"       middlings,  value  per  ton  of  fertilizing  ingredients, 39 

Wood  ashes 105,  106,  107,  108 

Yield  of  com  plats, 71 

YieFd  of  grass  plats 71,  72 
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Boston,  Jan.  11,  1888. 
To  the  Honorable  the  Oovernor  and  Council,  State  of  Massachusetts. 

In  accordance  with  the  law  of  the  State,  I  have  the  honor 
to  present  the  Fifth  Annual  Report  of  the  Board  of  Control 
of  the  State  Agricultural  Experiment  Station. 

ALVAN  BARRUS, 

Secretary. 


FIFTH    Al^I^TJAL    EFFORT 


DIEECTOR  OF  THE  STATE   AGRICULTURAL   EXPERI- 
MENT STATION  AT  AMHERST,  MASS. 


To  the  Eonorable  Board  of  Control. 

Gentlemen  :  —  The  advantages  expected  from  a  better 
outfit  in  the  chemical  laboratory,  the  feeding  department 
and  the  field  have  been  fairly  realized  during  the  past  year. 
The  examinations  carried  on  in  the  laboratory  have  been 
more  varied  and  more  numerous ;  the  feeding  experiments 
have  received  deservedly  an  increased  attention  ;  and  the 
assignment  of  fields  for  definite  lines  of  investigation  has 
been  advanced  wherever  circumstances  have  advised  that 
course. 

The  laboratory  building  is  in  a  good  state  of  repair.  The 
supply  of  new  apparatus  has  been  regulated  by  the  means 
at  our  disposal  for  that  purpose.  Much  has  been  accom- 
plished in  that  way  ;  more  still  remains  to  be  done  to  meet 
the  constant  demands,  arising  partly  from  an  unavoidable 
destruction  of  apparatus  and  partly  from  new  inquiries  into 
more  intricate  subjects  of  animal  and  vegetable  economy. 

The  stalls  lately  built  for  a  better  accommodation  of 
horses,  cattle  and  swine  have  been  completed  according  to 
designs.  Ample  provisions  have  been  made  to  supply  them 
with  hot  and  cold  water  when  needed.  A  new  milk-setting 
room  and  an  ice-house  have  just  been  finished  to  complete 
the  outfit  for  observations  concerning  the  products  of  the 
dairy.  Some  additional  plain  structures  will  be  needed  be- 
fore long,  to  provide  rooms  for  experiments  with  sheep  and 
growing  cattle. 
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The  barn  and  adjoining  sheds  are  well  preserved.  Some 
parts  of  them  have  been  transformed  into  a  balance  room,  a 
feed  room,  a  seed  room,  a  tool  room  and  workshop,  and  an 
office,  aside  from  some  root  pits  and  silos. 

The  dwellin2:-house  of  the  farmer  is,  as  far  as  ciicum- 
stances  permit,  in  a  satisfactory  condition.  The  bailding  will 
soon  need,  however,  in  common  with  some  of  the  older  farm 
buildings,  a  new  coat  of  paint. 

The  work  in  the  field  has  been  greatly  increased,  in  conse- 
quence of  the  recent  addition  of  an  area  of  thirty  acres  of 
land.  These  lands  are  located  on  the  east  side  of  the  high- 
way, and  consist  of  ten  acres  of  wood  land  and  of  twenty 
acres  of  worn-out  grass  land.  Twelve  acres  of  the  latter, 
which  had  been  underdrained,  graded  and  ploughed  during 
the  preceding  year,  were  utilized  during  the  past  season  for 
the  raising  of  potatoes,/  corn,  horse  bean,  squashes,  oats  and 
barley.  Most  of  the  crops  succeeded  fairly,  while  others 
suffered  seriously  from  frequent  and  heavy  rainfalls  during 
the  months  of  July  and  August.  The  lower  part  of  this 
portion  of  the  lands,  about  four  acres  in  size,  has  been 
seeded  down  into  a  permanent  meadow.  The  upper  part 
will  be  again  planted  with  some  general  farm  crop,  to  reno- 
vate it,  by  drill  cultivation,  for  future  experiments.  The 
remaining  eight  acres  of  old  grass  land  have  been  extensively 
underdrained  during  the  latter  part  of  the  autumn  and  sub- 
sequently ploughed.  These  lands  are  designed  to  serve 
ultimately  in  part  for  the  cultivation  of  general  farm  crops 
and  for  a  fruit  orchard  for  experimental  purposes. 

The  lands  located  on  the  west  side  of  the  high  road  have 
been  resurveyed,  and  the  outlines  of  each  experimental  field 
marked  by  painted  gas  pipes  ;  the  latter  are  buried  four  feet 
m  the  soil,  to  prevent  the  shifting  of  the  markers  and  to  serve 
tbe  farmer  as  future  guides  in  ploughing,  etc.  The  entire 
area  of  ploughed  land  is  divided  into  four  distinct  fields, 
named  A,  B,  C,  D,  of  which  there  is  a  complete  record  of 
their  past  history. 

The  experimental  work  carried  on  in  the  barn,  the  fields 
and  the  laboratory  of  the  Station  during  the  past  years  is 
described  in  the  subsequent  pages  under  the  following 
headings  : — 
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1.  Experiments  with.milch  cows  ;  English  hay,  corn  fodder,  fodder 
com,  ensilage,  roots,  etc. 

2.  Experiments  with  milch  cows ;  with    green  fodder,  vetch  and 
oats,  Southern  cow  pea,  serradella,  etc. 

3.  Experiments  with  pigs  ;  with  skim-milk,  corn  meal,  gluten  meal, 
and  wheat  bran. 

4.  On  fodder  supply  and  analyses  of  fodder  articles. 

5.  Fodder  corn  raised  with  single  articles  of  plant  food. 

6.  Fodder  crops  raised  with  and  without  complete  manure. 

7 .  Experiments  with  wheat,  vetch  and  oats,  serradella,  and  Southern 
cow  pea. 

8.  Experiments  with  potatoes,  roots,  and  miscellaneous  crops. 

9.  Suggestions  upon  planting  trees  and  small  fruits,  by  Prof .  S.  T 
Maynard. 

10.  Fertilizer  and  fertilizer  analyses ;  miscellaneous  analyses. 

11.  Well-water  analyses. 

12.  Compilation  of  analyses  of  fodder  articles  with  reference  to  food 
value. 

13.  Compilation  of  analyses  of  fodder  articles  with  reference  to 
fertilizing  ingredients. 

14.  Compilation  of  analyses  of  agricultural  chemicals  and  refuse 
materials  used  for  fertilizing  pm'poses. 

15.  Meteorological  observations. 

From  the  previous  enumeration  of  subjects  reported  on, 
it  will  be  noticed  that  some  of  them  are  reports  of  progress, 
regarding  questions  for  one  or  two  years  already  under  in- 
vestigation ;  while  others  are  new  additions  to  the  work 
assigned. 

This  feature  in  the  communications  on  experimental  work 
is  but  natural  when  remembering  that  one  year's  observation 
in  field  work  does  only  in  exceptional  cases  entitle  to  a  final 
conclusion. 

Some  compilations  of  our  previous  analyses  of  fodder 
articles,  agricultural  chemicals  and  refuse  material  from 
various  branches  of  industry  have  been  added  for  the  pur- 
pose of  placing  permanently  on  record  for  reference  certain 
facts  concerning  these  materials.  These  abstracts  cannot 
otherwise  but  prove   acceptable  to  the  farmers  of  the  State. 

The  tabular  statement  of  the  extremes  of  temperature  at 
Amherst,  Mass.,  from  the  year  1836  to  1888,  has  been  pre- 
pared at  the  special  request  of  the  U.  S.  Forestry  depart- 
ment. 

The  periodical  publications  of  the  Station  have  been  as 
numerous  as  in  previous  years.     The  interest  in  the  bulletins 
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and  annual  reports  has  been  steadily  growing  during  the 
past  year.  The  number  of  bulletins  printed  has  been  raised 
from  5,000  in  1«86  to  6,000  in  1887,  and  will  be  increased  to 
7,000  early  in  the  coming  season. 

It  gives  rae  particular  pleasure  to  bear  testimony  to  the 
satisfactory  support  I  have  had  from  all  parties  engaged  with 
me  in  the  work  of  the  Station. 

In  conclusion  permit  me  to  than»l?;  you  very  sincerely  for 
the  liberal  support  I  have  enjoyed  in  performing  the  duties 
assigned  to  me. 

Yours  very  respectfully, 

C.  A.  GOESSMANN, 

Director  of  the  State  Aqripultural  Experiment  Station. 
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OK   FEEDIN^G   EXPERIME:N^TS. 


I.  Feeding  Exi^eriments  with  Milch  Cows  ;  English  Hay,  Corn  Fod- 
der, Fodder  Com,  Ensilage,  Roots,  etc. 

II.  Feeding  Experiments  with  Milch  Cows;  with  Green  Fodder, 
Vetch  and  Oats,  Southern  Cow  Pea,  Serradella,  etc. 

III.  Feeding  Experiments  ^vith  Pigs ;  Skim-milk,  Corn  Meal,  Gluten 
Meal  and  Wheat  Bran. 

I.     Feeding  Experiments  with  Milch  Cows. 

The  feeding  experiments  with  milch  cows  reported  within 
a  few  subsequent  pages  are  essentially  a  continuation  of 
those  described  in  the  fourth  annual  report  of  the  Station 
(  1886-1887).  To  compare  the  feeding  effect  of  dried  fod- 
der corn,  corn  fodder  (stover),  and  corn  ensilage  as  a  sub- 
stitute, in  whole  or  in  part,  for  English  hay,  and  that  of  corn 
ensilage  as  compared  with  that  of  roots,  under  otherwise 
corresponding  circumstances,  has  been  the  principal  object 
of  our  work  on  both  occasions. 

The  same  fodder  articles  have  been  used  in  both  trials, 
with  the  exception  that  in  the  experiments  discussed  below 
carrots  have  been  taken  instead  of  sugar  beets,  which  were 
used  in  the  preceding  year.  Aside  from  this  temporary 
modification  in  the  diet,  a  comparatively  new  fodder  article, 
the  gluten  meal,  has  been  added  as  a  temporary  ingredient 
of  the  daily  fodder  ration.  This  particular  change  in  the 
composition  of  the  feed  used  was  made  for  the  purpose  of 
securing,  whenever  desired,  a  closer  numerical  relation  be- 
tween the  digestible  nitrogenous  and  non-nitrogenous  or- 
ganic constituents  of  the  food  consumed  as  compared  with 
that  which  served  in  our  previous  experiments.  The  gluten 
meal  was  chosen  from  among  the  various  concentrated  com- 
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mercial  feed-stufi's  on  account  of  its  close  relation  to  corn, 
of  which  it  constitutes  a  part,  and  its  higher  nitrogenous 
character  when  compared  with  that  of  the  corn  meal  and  the 
wheat  bran  (shorts). 

Three  cows,  mixed  breed,  from  five  to  six  years  old,  were 
selected  for  our  work.  They  were  j^ractically  in  the  same 
milking  period,  from  three  to  six  weeks  after  calving,  at  the 
beginning  of  the  trial.  The  observation  extended  over  a 
period  of  seven  months,  —  October  1,  1886,  to  April  24, 
1887. 

The  temporary  changes  in  the  diet,  wherever  decided 
upon,  were  carried  out  gradually,  as  it  is  customary  in  all 
carefully  conducted  feeding  experiments.  At  least  five  days 
are  allowed  in  every  instance  to  pass  by,  in  case  of  a  change 
in  the  character  of  the  feed,  before  the  daily  observations  of 
the  results  appear  in  our  published  records.  The  dates 
which  accompany  all  detailed  reports  of  our  feeding  experi- 
ments, past  and  present,  furnish  exact  figures  in  that  direc- 
tion. This  is,  in  particular,  the  case  whenever  such  state- 
ments are  of  a  special  interest,  for  an  intelligent  appreciation 
of  the  final  conclusions  presented. 

As  our  feeding  experiments  with  milch  cows  were  origi- 
nally undertaken  with  the  intention  of  carrying  out  a  sys- 
tematic course  of  inquiry  into  the  economical  relations  of 
the  production  of  milk  with  reference  to  the  dairy  industry, 
as  well  as  to  a  practical  general  farm  management,  it  was 
thought  best,  for  various  reasons,  to  begin  our  work  with 
cows  of  moderate  milking  qualities.  The  effect  of  difierent 
diets  on  the  quantity  and  quality  of  the  milk  produced,  as 
well  as  their  bearing  on  the  net  cost  of  production,  promised 
to  be  of  particular  interest  under  the  stated  circumstances. 
A  beg-inninof  of  our  work  at  the  lower  end  of  the  scale  of  the 
production  of  milk  ofi'ered  besides,  the  particular  advantage 
that  the  results  obtained,  by  a  careful  mode  of  observation, 
might  find  a  direct  application  to  a  still  quite  numerous  class 
of  cows  on  our  farms,  which  are  not  infrequently  assumed 
to  be  of  but  little  merit  from  an  economical  standpoint.  It  is 
our  intention  to  publish,  as  soon  as  practicable,  a  statement 
concerning  the  annual  yield  of  milk  of  some  of  our  cows  at 
present  on  trial,  and  also  the  net  cost  of  its  production,  as 
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far  as  the  feed  is  concerned,  to  show  more  plainly  the  annual 
profits  of  keeping  cows  of  moderate  milking  qualities. 

The  daily  diet  of  the  cows  consisted,  at  the  beginning  of 
the  experiments,  of  tlfi'ee  and  one-quarter  pounds  of  corn 
meal,  an  equal  weight  of  wheat  bran,  and  all  the  hay  they 
could  eat.  The  actual  amount  of  hay  consumed  in  each  case 
was  ascertained  by  daily  weighing  out  a  liberal  supply  of  it, 
and  deducting  subsequently  the  hay  left  over. 

The  statement  in  our  records  below  refers  to  the  averasfe 
consumption  of  hay  per  day  during  the  feeding  period. 

The  above  stated  combination  of  fodder  articles  was 
adopted  as  the  basis  of  our  investigation  mainly  for  the 
reason  that  it  had  been  used  with  satisfactory  results  in 
some  of  our  earlier  feeding  experiments,  and  not  on  the 
assumption  of  its  being  the  best  possible  combination  of 
fodder  articles  for  milch  cows.  The  weiijhts  of  the  animals 
were  taken  on  the  same  day  of  each  week  before  milking 
and  feeding. 

The  valuation  of  the  various  fodder  articles  consumed  is 
based  on  the  local  market  price  per  ton  in  Amherst  when  used. 

Rye  middlings,        .        .  $24.00. 

Dry  corn  fodder  (stover) ,  5.00. 

Corn  ensilage,         .        .  2.75. 

Carrots,    ....  7.00. 

The  value  of  a  fodder  for  dairy  purposes  may  be  stated 
from  two  distinctly  different  standpoints ;  namely,  with  ref- 
erence to  its  influence  on  the  tewporary  yield  of  tnilk  and 
the  general  condition  of  the  animals  which  consume  it,  and 
in  regard  to  its  first  cost,  —  i.  e.,  its  physiological  and  com- 
mercial value. 

The  market  value  and  the  actual  feeding  efiect  of  one  and 
the  same  article  do  not  necessarily  correspond  with  each 
other;  in  fact,  they  rarely  coincide. 

The  market  value  may  be  stated  for  each  locality  by  one 
definite  num]>er.  The  feedinsr  effect  of  one  and  the  same 
substance,  simple  or  compound,  varies  under  different  cir- 
cumstances, and  depends  in  a  controlling  degree  on  its  Judi- 
cious use  in  compounding  diets 

As  no  single  plant  or  part  of  plant  has  been  found  to  sup- 
ply economically  and  efficiently,  to  any  considerable  extent, 


Good  English  hay. 

.      $15.00. 

Corn  meal, 

23.00. 

Wheat  bran,  . 

20.00. 

Gluten  meal,  . 

23.00. 
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the  wants  of  our  various  kinds  of  farm  stock,  it  becomes  a 
matter  of  first  importance  to  learn  how  to  supplement  our 
leading  farm  crops  to  meet  the  divers  wants  of  each  kind. 
To  secure  the  highest  feeding  value  or  each  article  of  fodder 
is  most  desirable  in  the  interest  of  good  economy.  The  judi- 
cious selection  of  ingredients  for  a  suitable  and  remunerative 
diet  for  our  dairy  stock  obliges  us,  therefore,  to  study  the 
value  of  the  fodder  articles  at  our  disposal  from  both  stand- 
points. 

The  chemical  analyses  of  the  various  articles  used  in  the 
combination  of  fodder  in  our  case  are  stated  in  some  suc- 
ceeding pages  to  show  their  character  and  their  respective 
quality.  To  ascertain  the  chemical  composition  of  a  fodder 
ration,  in  connection  with  an  otherwise  carefully  managed 
feeding  experiment,  enables  us  to  recognize  with  more  cer- 
tainty the  causes  of  the  varying  feeding  effects  of  one  and 
the  same  fodder  article  when  fed  in  different  combinations. 
It  furnishes,  also,  a  most  valuable  guide  in  the  selection  of 
suitable  commercial  feed  stuffs  from  known  sources  to  supple- 
ment economically  our  home-raised  fodder  crops.  Practical 
experience  in  feeding  stock  has  so  far  advanced  that  it  seems 
to  need  no  further  argument  to  accept  it  as  a  matter  of  fact 
that  the  efficiency  of  a  fodder  ration  in  the  dairy  does  not 
depend,  aside  from  its  general  or  special  adaptation,  on  the 
mere  presence  of  more  or  less  of  certain  prominent  fodder 
articles,  but  on  the  presence  of  a  proper  quantity  and  a 
certain  relative  proportion  of  certain  prominent  constituents 
of  plants,  which  are  known  to  be  essential  for  a  successful 
support  of  life  and  of  the  special  functions  of  the  dairy  cow. 

Investigations  into  the  relations  which  the  various  promi- 
nent constituents  of  plants  bear  to  the  support  of  animal 
life  have  rendered  it  advisable  to  classify  them,  in  this  con- 
nection, into  three  groups,  —  mineral  constituents,  and  nitrog- 
enous and  non-nitrogenous  organic  constituents.  For  details 
regarding  this  matter  I  have  to  refer  to  previous  publications 
of  the  Station.  (See  Fourth  Annual  Report,  pages  31-37. ) 
Numerous  and  extensive  practical  feeding  experiments  with 
most  of  our  prominent  fodder  articles  in  various  conditions, 
and  with  all  kinds  of  farm  live  stock,  have  introduced  the 
practice  of  reporting,  in  connection  with  the  analysis  of  the 
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chemist,  also,  the  result  of  careful  feeding  experiments,  as 
far  as  the  various  fodder  articles  have  proved  digestible,  and 
were  thus  qualified  for  the  support  of  the  life  and  the  func- 
tions of  the  particular  kind  of  animal  on  trial.  In  stating 
the  amount  of  the  digestible  portion  of  the  fodder  consumed 
in  a  feeding  experiment,  it  has  proved  useful,  for  comparing 
different  fodder  rations,  etc.,  to  make  known  by  a  distinct 
record  the  relative  proportion  which  has  been  noticed  to 
exist  between  the  amount  of  its  digestible  nitroofenous  and 
non-nitrogenous  organic  constituents.  This  relation  is  ex- 
pressed by  the  name  of  "  Nutritive  Ratio."  An  examination 
of  the  subsequent  short  description  of  our  feeding  experi- 
ments will  show,  for  instance,  that  the  corn  meal  fed  con- 
tained one  part  of  digestible  nitrogenous  to  8.76  parts  of 
digestible  non-nitrogenous  organic  matter,  making  the  cus- 
tomary allowance  for  the  higher  physiological  value  of  the 
fat  as  compared  with  that  of  starch,  sugar,  etc.  (2.5  times 
higher).  The  "Nutritive  Ratios"  of  the  articles  of  feed 
consumed  are  subsequently  stated,  as  follows  :  — 

Corn  meal, .  .  .  1 :  8.76.  English  hay,          .  .  1 :  9.5. 

Wheat  bran,  .  .  1 :  3.47.  Dry  corn  fodder,  .  .  1 :  9.3. 

Gluten  meal,  .  .  1 :  2.67.  Corn  ensilage,       .  .  1 :  11.9. 

Rye  middlings,  .  .  1 :  7.28.  Carrots,          .         .  .  1 :  9.24. 

The  results  of  our  own  analyses  of  these  fodder  articles 
are  here  turned  to  account  for  the  calculation  of  the  above 
slated  "  Nutritive  Ratios." 

It  has  been  noticed  that,  as  a  general  rule,  growing  ani- 
mals and  milch  cows  require  a  richer  food,  i.  e.,  a  closer 
relation  of  disrestible  nitroo-enous  and  non-nitroo^enous 
organic  constituents  in  their  feed,  to  do  their  best,  than  full- 
grown  animals  and  moderately  worked  horses  or  oxen. 
German  investigators  recommend  a  combination  of  fodder 
articles,  in  other  respects  suitable,  which  contains  one  part 
of  digestible  nitrogenous  organic  constituents  to  5.4  parts  of 
dio^estible  non-nitrogenous  constituents. 

From  the  description  of  our  earlier  feeding  experiments 
with  milch  cows  (see  Fourth  Annual  Report,  page  11),  it 
maybe  observed,  that  the  relations  of  the  digestible  nitroge- 
nous and  non-nitrogenous  orojanic  constituents  in  the  different 
combinations  of  fodder  articles  which  constituted,  during  the 
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various  feeding  periods,  the  daily  diet  of  the  cows,  varied  on 
that  occasion  from  1:  6.7  to  1:10. 17.  The  closer  relation 
was  obtained  by  feeding  on  an  average,  daily,  — 

3\  lbs.  of  wheat  bran,  ") 

15  lbs.  of  hay,  v    Nutritive  ratio,  1 :  (5.7. 

40  lbs.  of  Lane's  sugar  beet,    ) 

And  the  wider  ratio  by  feeding  daily  on  an  average,  — 

3}  lbs.  of  corn  meal,  '\ 

5  lbs.  of  hay,  V   Nutritive  ratio,  1 :  10.17. 

41|  lbs.  of  corn  ensilage,       J 

(See  Daisy.)  During  our  more  recent  feeding  experi- 
ments described  below,  on  the  whole,  closer  relations  are 
adopted  than  before.  The  relations  between  the  two  above 
stated  important  groups  of  fodder  constituents  vary  from 
1  :  5.9  to  1  :  7.9  ;  they  are  also  more  uniform  during  the 
various  feeding  periods.  The  closer  relation  is  obtained  by 
feeding  daily  on  an  average,  — 


3^  lbs.  of  corn  meal,*    ^ 
3^  lbs.  of  wheat  bran,* 
3^  lbs.  of  gluten  meal, 
10  lbs.  of  hay, 
35  lbs.  of  carrots. 


>   Nutritive  ratio,  1 :  5.9. 


and  the  wider  ratio  by  feeding  daily  on  an  average,  — 

3 1  lbs.  of  corn  meal,     ") 

3|-  lbs.  of  wheat  bran,    y   Nutritive  ratio,  1 :  7.9. 

25  lbs.  of  hay,  ) 

(See  Dora. )  The  entire  recent  feeding  experiment  (I.  )  is 
subdivided  into  eight  distinctly  different  feeding  periods  ;  the 
same  number  as  on  the  preceding  occasion,  for  the  same 
lenofth  of  time,  —  seven  months. 

The  dry  corn  fodder,  the  ensilage  and  the  roots  were  cut, 
before  beins:  offered  as  feed.  The  exact  amount  consumed 
of  each  fodder  article  was  ascertained  by  taking  their  weights 
before  feeding  and  deducting  the  amount  left,  if  any.  Grain 
and  roots  were  usually  fed  during  milking,  and  the  coarse 
fodder  between  times. 

*  3^  lbs.  of  wheat  bran  is  equal  to  four  quarts ;  and  3^  lbs.  of  com  meal  ii  equal 
to  two  quarts. 


1888.]  PUBLIC   DOCUMENT  — No.  33.  17 

A  careful  examination  of  our  subsequently  tabulated  feed- 
ing records  of  each  cow  (Susie,  Meg  and  Dora) ,  leads  appar- 
ently with  much  propriety,  among  others,  to  the  following 
conclusions  :  — 

The  nutritive  value  of  our  dry  corn  fodder  compares  well 
with  that  of  an  average  quality  of  English  hay ;  the  same 
may  be  said  of  good  corn  ensilage  in  place  of  from  one-half 
to  two-thirds  of  the  customary  amount  of  hay. 

The  nutritive  value  of  our  dry  corn  fodder  (stover)  and  of 
a  good  corn  ensilage,  taking  into  consideration  pound  for 
pound  of  the  dry  vegetable  matter  they  contain,  has  proved 
in  our  case  fully  equal,  if  not  superior,  to  that  of  the  average 
English  hay. 

The  nutritive  feeding  value  of  carrots,  taking  into  consid- 
eration pound  for  pound  of  the  dry  matter  they  contain,  ex- 
ceeds that  of  the  corn  ensilage  as  an  ingredient  of  the  daily 
diet,  in  place  of  a  part  (one-half)  of  the  hay  fed.  The 
conclusions  thus  far  stated  are  in  full  agreement  with  those 
pointed  out  in  our  earlier  experiments. 

The  influence  of  the  various  diets  used,  on  the  quality  of 
the  milk,  seems  to  depend  in  a  controlling  degree  on  the 
constitutional  characteristics  of  the  animal  on  trial.  The 
effect  is  not  uufrequently  in  our  case  the  reverse  in  different 
animals  depending  on  the  same  diet. 

The  yield  of  the  milk  decreased,  although  at  a  different 
rate,  in  the  case  of  different  animals  as  time  advanced. 
The  shrinkage  in  the  daily  yield  of  milk  amounted,  at  the 
end  of  the  entire  experiment,  to  from  3.2  quarts  to  4.9  quarts 
in  case  of  different  cows.  The  gradual  decline  in  the  entire 
milk  record  of  every  cow  is  only  once  broken  ;  namely,  dur- 
ing the  sixth  feeding  period,  Feb.  7th  to  Feb.  21st,  when 
the  yield  of  milk  shows  an  increase  of  from  .7  to  1.9  quarts 
per  day,  as  compared  with  that  of  the  preceding  period. 
This  change  for  the  better  was  noticed  when  ten  pounds  of 
hay  and  thirty-four  pounds  of  carrots  were  used,  under  other- 
wise corresponding  circumstances,  as  a  substitute  for  five 
pounds  of  hay  and  twenty-nine  pounds  of  corn  ensilage  ;  the 
amount  of  dry  vegetable  matter  contained  in  the  hay  fed 
with  roots  and  in  the  hay  fed  with  corn  ensilage  was  prac- 
tically the    same  in  both  instances.     The   feed  of  the   sixth 


18   AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 

feeding  period,  containing  carrots  as  an  ingredient,  is  thus  the 
most  nutritive  and  also  the  most  expensive. 

The  total  cost  of  the  feed  consumed  for  the  production  of 
milk  is  lowest  wherever  corn  fodder  or  corn  ensilage  have 
replaced,  in  the  whole  or  in  part,  English  hay,  under  other- 
wise corresponding  circumstances. 

The  net  cost  of  feed  consumed  for  the  production  of  one 
quart  of  milk,  during  the  various  feeding  periods,  varies  as 
widely  as  from  .34  cents  to  1.6  cents  in  case  of  the  same 
cow.  The  net  cost  of  the  feed  is  obtained  by  deducting  80 
per  cent,  of  the  value  of  the  fertilizing  constituents  it 
contains. 

The  manurial  value  of  the  feed  consumed  during  the  en- 
tire feeding  experiment,  deducting  20  per  cent,  for  the 
amount  of  fertilizing  constituents  lost  in  the  production  of 
milk,  is,  at  current  market  rates,  in  every  instance,  more  than 
equal  to  one-third  of  the  original  cost  of  the  feed. 

Two  cows  gained  from  60  to  66  pounds  in  live  weight 
during  the  trial ;  and  one — the  best  milker,  Dora — ^held  prac- 
tically her  own  from  beginning  to  end. 

For  further  details  see  the  following  pages.  To  avoid 
misconstruction  regarding  the  statement  of  net  cost  of  milk 
used  in  our  description,  I  state  once  more  that  it  does  not 
include  expenses  for  labor,  housing,  interest  on  investment, 
etc.,  but  means  merely  net  cost  of  feed  after  deducting  80 
per  cent,  of  its  manurial  value. 
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of  Net  Cost  of  Feed  for  each  Coiv  during  succeeding 
Periods. 


PERIODS. 

Total  Cost  of  Feed 
(Joneumed  during 
Period. 

III 

lis 

III 
> 

>  a  -  £ 

?3 

Net  Cost  of  Feed  for 
tlie  Production  dfi 
Jlilk    during    tiie ! 
Period.                    1 

mi"  3 

!2; 

_6IO 

^■3 

Cents. 

Lbs. 

1.  Susie, 

$6  41 

$2  72 

$2  18 

$4  23 

1.24 

861 

Meg, 

6  43 

2  72 

2  18 

4  25 

1.22 

1,030 

Dora, 

6  05 

2  58 

2  OG 

3  99 

.98 

860 

2.  Susie, 

4  00 

1  92 

1  54 

2  46 

1.16 

896 

Meg, 

4  04 

1  92 

1  54 

2  50 

1.18 

1,055 

Dora, 

3  84 

1  85 

1  48 

2  36 

.94 

876 

3.  Susie, 

2  18 

92 

74 

1  44 

1.53 

883 

Meg, 

2  18 

92 

74 

1  44 

1.40 

1,056 

Dora, 

2  18 

92 

74 

1  44 

1.24 

884 

4.  Susie, 

1  36 

1  00 

80 

56 

.43 

876 

Meg, 

1  25 

89 

71 

54 

.41 

1,020 

Dora, 

1  31 

9G 

78 

53 

.34 

844 

5.  Susie, 

2  G6 

1  48 

1  18 

1  48 

.97 

905 

Meg, 

2  51 

1  39 

1  11 

1  41 

.98 

1,070 

Dora, 

2  58 

1  43 

1  14 

1  44 

.80 

860 

G.  Susie, 

4  58 

1  G7 

1  34 

3  24 

1.67 

921 

Meg, 

4  58 

1  67 

1  34 

3  24 

1.96 

1,096 

Dora, 

4  58 

1  67 

1  34 

3  24 

1.60 

852 

7.  Susie, 

4  38 

2  09 

1  67 

2  71 

1.43 

967 

Meg, 

4  38 

2  09 

1  67 

2  71 

1.47 

1,101 

Dora, 

4  38 

2  09 

1  67 

2  71 

1.30 

831 

8.  Susie, 

3  84 

2  27 

1  82 

2  02 

1.13 

1,060 

Meg, 

3  84 

2  27 

1  82 

2  02 

.99 

1,170 

Dora, 

3  84 

2  27 

1  82 

2  02 

.91 

885 
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Summary. 
Susie. 
Total  amount  of  milk  produced  during  above  records, 
Total  cost  of  feed  per  quart  of  milk  produced, 
Manurial  value  left  behind  per  quart  of  milk  produced. 
Net  cost  per  quart  of  milk  produced,      .... 

Meg. 
Total  amount  of  milk  produced  during  above  records, . 
Total  cost  of  feed  per  quaint  of  milk  jwoduced, 
Manurial  value  left  behind  per  quart  of  milk  produced. 
Net  cost  per  quart  of  milk  produced,      .... 

Dora. 
Total  amount  of  milk  produced  during  above  records, . 
Total  cost  of  feed  per  quart  of  milk  produced, 
Manurial  value  left  behind  per  quart  of  milk  jiroduced. 
Net  cost  per  quart  of  milk  px'oduced,      .... 


1,490  qts 

1.97  cts 

.75  cts 

1.22  cts 

,491.1  qts 

1.96  cts 

.75  cts 

1.21  cts 

,742.3  qts 

1.65  cts 

.64  cts 

1.01  cts 

Manurial  Value  of  Feed. 
Susie. 


FEEDIN'G  PEltlODS. 

■o  to 

ih 

H 

5fi^ 
.2  '■'? 

■i°H 
> 

Manurial   Value   of 
the  Feed  (ifter  de- 
duciiiii,'  tho  '20  per 
rent,  taken  by  tlie 
Milk. 

Net  Cost  of  Peed  for 
the    I'rodnetioii  of 
Milk  during  I'eriod. 

Not  Cost  of  Feed  for 
the  Production  of 
one  quart  of  Milk. 

'£  S 

CO 

•-5 

1886. 

1.  Oct.     1  to  25,       . 

2.  Nov.    1  to  16,       . 

3.  Dec.    6  to  13, 

4.  Dec.  21  to  31,       . 

1887. 

5.  Jan.  18  to  31,       . 
G.  Feb.    7  to  21,       . 

7.  Mar.    9  to  25,       . 

8.  Apr.    6  to  24,       . 

#6  41 
4  00 
2  18 

1  36 

2  66 

4  58 
4  38 

3  84 

12  72 

1  92 

92 

1  00 

1  48 

1  67 

2  09 
2  27 

$2  18 

1  54 

74 

80 

1  18 
1  34 
1  67 

1  82 

14  23 

2  46 
1  44 

56 

1  48 

3  24 

2  71 
2  02 

Cents. 

1.24 

1.16 

1.53 

.43 

.97 
1.67 
1.43 
1.13 

Lbs. 
861 

896 
883 
876 

905 

921 

967 

1,060 

Total, 

129  41 

$14  07 

$11  27 

$18  14 

- 

- 
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FEEDING  PERIODS. 

•o  to 

If 
■.-■a 

"■a 

111 

Value  of  Fertilizing 
Conslltuents  con- 
tained in  the  Feed. 

■a  a- 

?  "  -^ 
[5  ^  n  2 

-  i  -  i  15 

Net  Cost  of  Feed  for 
the   Production  of 
Milk  during  Period. 

Net  Cost  of  Feed  for 
the  Proiluction  of 
one  quart  of  Milk. 

Weisht  of  Animal  at 
close  of  Period. 

1886. 

Cents. 

Lbs. 

1.  Oct.     1  to  25,      . 

$6  43 

$2  72 

$2  18 

$4  25 

1.22 

1,030 

2.  Nov.    1  to  IG,      . 

4  04 

1  92 

1  54 

2  50 

1.18 

1,055 

3.  Dec.    G  to  13,      . 

2  18 

92 

74 

1  44 

1.40 

1,056 

4.  Dec.  21  to  31,      . 

1  25 

89 

71 

54 

.41 

1,020 

1887, 

5.  Jan.  18  to  31,      . 

2  51 

1  59 

1  11 

1  41 

.98 

1,070 

6.  Feb.    7  to  21,      . 

4  58 

1  G7 

1  34 

3  24 

1.9G 

1,096 

7.  Mar.    9  to  25,      . 

4  38 

2  09 

1  G7 

2  71 

1.47 

1,101 

8.  Apr.    6  to  24,      . 

3  84 

2  27 

1  82 

2  02 

.99 

1,170 

Total, 

$29  21 

$13  87 

$11  11 

$18  11 

- 

- 

Dora. 


1886. 

Cents. 

Lbs. 

1..  Oct.     1  to  25,      . 

|G  05 

$2  58 

$2  06 

$3  99 

.98 

860 

2.  Nov.    1  to  IG,       . 

3  84 

1  85 

1  48 

2  3G 

.94 

876 

3.  Dec.    6  to  13,      . 

2  18 

92 

74 

1  44 

1.24 

884 

4.  Dec.  21  to  31,      . 

1  31 

9G 

78 

53 

.34 

844 

1887. 

5.  Jan.  18  to  31,       . 

2  58 

1  43 

1  14 

1  44 

.80 

860 

6.  Feb.    7  to  21,      . 

4  58 

1  G7 

1  34 

3  24 

l.GO 

852 

7.  Mar.    9  to  25,      . 

4  38 

2  09 

1  67 

2  71 

1.30 

831 

8.  Apr.    6  to  24,       . 

3  84 

2  27 

1  82 

2  02 

.91 

885 

Total, 

$28  76 

$13  77 

$11  03 

$17  73 

- 

- 
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Valuation  of  Essential  Fertilizing   Constituents  contained  in  the 
various  Articles  of  Fodder  Used. 

Nitrogen,  17  cents  per  pound ;    Phosphoric  acid,  6  cents ;    Potassium 

oxide,  4J  cents. 

{Per  cent.) 


d 

II 

a 
o 
O 

a1 

5 

a 

C5 

to 

a 

•a 
O 

p 
II 

Nitrogen, 

2.80 

1.00 

5.03 

1.84 

1.21 

0.36 

1.17 

0.14 

Phosphoric  acid,  . 

2.36 

0.T7 

0.30 

1.26 

0.36 

0.14 

0.37 

0.10 

Potassium  oxide,  . 

1.36 

0.45 

0.03 

0.81 

1.63 

0.33 

1.02 

0.54 

Valuation  per  2,000  lbs. , 

$13  51 

$7  97 

S17  49 

$8  46 

$5  93 

$1  68 

$5  26 

$1  06 

Analyses  of  Milk. 

Susie. 

{Per  cent.) 


o 

> 

o 

d 

> 

o 
'A 

o 

CO 

6 

a 

.  en 
"   a 

CO 

a 

CJ 

a 

< 

"Water 

88.10 

87.66 

87.21 

87.16 

88.23 

87.75 

87.27 

87.50 

87.68 

88.26 

Solids 

11.90 

12.34 

12.79 

12.83 

11.77 

12.24 

12.72 

12.50 

12.32 

11.74 

Fat  (in  solids),  . 

3.79 

3.47 

4.29 

3.92 

3.34 

3.47 

4.08 

3.68 

3.66 

3.45 

Meg. 


Water 

87.71 

87.80 

87.80 

87.62 

88.37 

88.29 

88.43 

87.84 

87.49 

87.88 

Solids 

12.29 

12.20 

12.20 

12.38 

11.63 

11.71 

11.57 

12.16 

12.51 

12.12 

Fat  (in  solids),  . 

3.69 

3.36 

3..30 

3.64 

3.16 

2.98 

3.11 

3.45 

3.55 

3.64 

Dora. 


Water 

87.75 

87.14 

87.18 

87.45 

87.00 

86.84 

87.10 

87.47 

86.68 

86.70 

Bolids 

12.25 

12.86 

12.82 

12.55 

13.00 

13.16 

12.90 

12.53 

13.32 

13.30 

Fat  (in  solids),  . 

3.69 

3.96 

3.89 

3.73 

3.77 

3.77 

3.27 

3.71 

3.91 

3.85 
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HAY. 

[From  Experiment  Station.] 


'•*- 

■■*-. 

a 

i  Z 

a  °» 

o 

S  a 

c     s     ^ 

5    a    ^ 

o  >>  Z 

^ 

s.  ° 

s    -  S 

-  is  S 

> 

onstit 
lbs.) 
2,000 

ound 
ble  i 
2,000 

^1§ 

3 

Ph 

o 

^ 

i^ 

'A 

]\Ioisture  at  100°  C,     . 

8.30 

IGG.OO 

\ 

Dry  jNlatter, .... 

91.70 

1,834.00 

_ 

_ 

100.00 

2,000.00 

Anahi-ns  of  Dry  Matter. 

Crude  A.sh,  .... 

C.12 

122.40 

- 

i-O 

"      Cellulose,  . 

30.19 

603.80 

350.20 

58 

LO 

"      Fat,    .... 

2.55 

51.00 

23.46 

46 

T-( 

"      Protein  (Niti'Ogenous 

Matter), 

9.75 

195.00 

111.15 

57 

Non-nitrogenous    Extract 

INIatter,     .... 

51.39 

102.78 

647.51 

63 

100.00 

2,000.00 

1,132.32 

- 

J 

DPtY  CORN  FODDER  (Stover). 
[From  Experiment  Station.] 


i 

a)      . 
to  a 

«    o 

s  •■^ 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1    '^ 
.C-i 

6 

1 
> 

3 

Moisture  at  100°  C,     . 

15.40 

308.00 

Dry  Matter, .... 

84.60 

1,692.00 

_ 

_ 

100.00 

2,000.00 

Anah/sis  of  Dry  Matter. 
Crude  Ash,  .... 

4.22 

84.40 

CO 

"      Cellulose,  . 

20.93 

418.60 

301..39 

72 

j>c^ 

"      Fat,    .... 

2.63 

52.60 

39.45 

75 

r-l 

"      Protein  (Niti'ogenous 

Matter), 

9.17 

183.40 

133.88 

73 

Non-niti'ogenous    Extract 

Matter,      .... 

63.05 

1,261.00 

844.87 

67 

100.00 

2,000.00 

1,319.59 

- 

J 
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CORN  ENSILAGE. 

[From  the  Silos  of  the  Experiment  Station.] 


a    o 

a  'S. 

I    o 

1 " 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 
'** 
a 
K 

> 

s 

5^ 

]Moisture  at  100°  C,     . 

71.60 

1,432.00 

Dry  Matter, .... 

28.40 

668.00 

: 

: 

100.00 

2,000.00 

Anah/.'^is  of  Dry  Matter. 

Crude  Ash,  .... 

3.32 

66.40 

- 

_ 

Ci 

"      Cellulose,  . 

18.52 

370.40 

266.69 

72 

r '"' 

"      Fat,    .... 

6.07 

121.40 

91.05 

75 

"      Protein  (jSTitrogenous 

Matter), 

7.78 

155.60 

113.59 

73 

ISTon-nitrogenous    Extract 

Matter,      .... 

64.31 

1,286.20 

861.75 

67 

100.00 

2,000.00 

1,333.08 

- 

^ 

CARROTS. 

[Raised  at  the  Experiment  Station,  18S6.] 


i 

II 

It 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

5"» 

c  3  '-3 

" "  i 

6 

a 
M 
a 
> 

3 

'A 

Moisture  at  100°  C,     . 

90.02 

1,800.40 

Dry  Matter, .... 

9.98 

199.60 

_ 

100.00 

2,000.00 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

11.21 

224.20 

Cellulose,  . 

10.76 

215.20 

215.20 

>  o 

ci 

"      Fat,    .... 

1.89 

37.80 

37.80 

'   ' 

"      Protein  (Nitrogenous 
Mattel'), 
Non-nitrogenous    Extract 

8.90 

178.00 

178.00 

Matter,      .... 

67.24 

1,344.80 

1,344.80 

100.00 

2,000.00 

1,775.80 
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The  average  amount  of  dry  matter  in  well  grown  carrots 
is  usually  stated  (E.  Wolff)  to  be  15  per  cent,  of  the  weight 
of  the  fresh  root ;  in  oiw  case  it  varied  from  9  to  12  per 
cent.,  according  to  the  size  of  the  root  tested.  Large  speci- 
mens of  roots  contain  frequently  a  smaller  amount  of  dry 
vegetable  matter  than  smaller  ones  equally  matured.  Cul- 
tivation, manuring,  season  and  time  of  seeding,  aside  from 
fitness  of  the  soil,  affect  seriously  the  general  character  of 
the  root  crops.  Li  our  case,  soil  and  state  of  fertilization 
were  favorable,  —  frequent  rains  towards  the  close  of  the 
summer  season  had  favored  apparently  in  an  exceptional 
degree  the  growth  of  the  leaves  at  the  expense  of  a  timely 
maturino-  of  the  roots. 


Analysis  of  Carrots  loith  reference  to  Fertilizing  Constituents. 

Per  cent. 

Moisture  at  100°  C, 90.02 

Ferric  oxide, 0.01 

Phosphoric  acid  (6  cents  per  pound) , 0.10 

Magnesium  oxide, 0.02 

Calcium  oxide, 0.07 

Potassium  oxide  (4|  cents  per  pound), 0.54 

Sodium  oxide, 0.11 

Nitrogen  (17  cents  per  pound), 0.14 

Insoluble  matter, 0.01 

.  Valuation  per  2,000  pounds,         .        • ^1  06 
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CORN   MEAL. 

[Amherst,  Mass.] 


Percentage  Com- 
position. 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  11  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility    or 
Constituents. 

6 

> 

'u 

3 

'A 

Moisture  at  100°  C,     . 

12.62 

252.40 

Dry  Matter,  .... 

87.38 

1,747.60 

- 

- 

100.00 

2,000.00 

- 

1 

Analysis  of  Dry  Matter. 

Crude  Ash,  .... 

1.56 

31.20 

— 

_ 

O 

"      Cellulose,  . 

2.66 

53.20 

18.09 

34 

}•  CO 

"      Fat,    .... 

4.27 

85.40 

64.90 

76 

"      Protein  (Niti-ogenous 
flatter,  . 

11.43 

228.60 

194.31 

85 

Non-nitrogenous  Extract 

Matter,      .        .        .        . 

80.08 

1,601.60 

1,505.50 

94 

100.00 

2,000.00 

1,782.80 

- 

^ 

WHEAT   BPw-VN. 

[Amherst,  Mass.] 


Pcrcent.nge  Com- 
position. 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  tun  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

o 

a 

> 

s 
'A 

Moisture  at  100°  C,     . 
Dry  Matter,  .... 

10.87 
89.13 

217.40 
1,782.60 

_ 

- 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Nitrogenous 
Matter,  . 
Non-nitrogenous  Extract 

Matter,      .... 

100.00 

5.90 
8.27 
4.40 

19.63 

61.80 

2,000.00 

118.00 

165.40 

88.00 

392.60 

1,236.00 

33.08 
70.40 

345.53 

988.80 

-      i 

20 

80 

88 
80 

•CO 

T— 1 

100.00 

2,000.00 

1,437.81 

- 

J 
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RYE  BRAN   (Middlings). 

[Ambcrst  Mills  ] 
74.63  per  ceyit.  passed  through  Mesh  144  to  square  inch. 


S 
o 

2  .2 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

rounds  Digesti- 
ble in  ii  ton  of 
2,000  lbs.) 

o  >.  S 

6 

> 

Moisture  at  100°  C,     . 
Dry  INIatter,  .... 

12.54 
87.46 

250.80 
1,749.20 

_                  — 

^ 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Niti'ogenous 
]\latter), 
Non-niti'ogenous    Extract 

Matter,      .... 

100.00 

4.02 
3.70 
5.61 

13.15 

73.52 

2,000.00 

80.40 

74.00 

112.20 

263.00 

1,470.40 

6.66 
64.52 

173.58 

1,095.45 

9.0 
57.5 

66.0 

74.5 

-n 

■  t>I 

100.00 

2,000.00     1,340.21 

- 

'' 

Analysis  of  Ilye  Bramvith  Ecference  to  Fertilizing  Constituents. 
One  hundred  parts  of  air-dried  Bran  contained :  — 

Per  cent. 

Moisture  at  100°  C, 12.54 

Plios2)horic  acid  (6  cents  i^er  pound) , 1.26 

Magnesium  oxide, 0.32 

Calcium  oxide, 0.09 

Ferric  oxide, 0.02 

Potassium  oxide,  (4^- cents  per  pound), 0.81 

Sodimn  oxide, 0.03 

Niti'ogen  (17  cents  per  pound), 1.84 

Insoluble  matter, 0.17 

Valuation  per  2,000  pounds, $8  46 
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CHICAGO    GLUTEN    MEAL. 

9G.81  per  cent,  passed  through  Mesh  144  to  square  inch. 


a 

S    5 

if 

S    c 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digpsti- 
blc  in  a  ton  of 
2,000  lbs. 

6 

a 
« 

> 

3 
'A 

Moisture  at  100°  C,     . 

8.83 

176.G0 

Dry  Matter, .... 

9L17 

1,823,40 

- 

- 

100.00 

2,000.00 

- 

- 

Anahjsis  of  Dry  Matter. 

Crude  Ash,  .... 

0.73 

14.G0 

- 

- 

t^ 

"      Cellulose,  . 

0.79 

15.80 

5.37 

34 

V(N 

"      Fat,    .... 

8.4G 

169.20 

128.59 

7G 

"      Protein  (Nitrogenous 
Matter), 

31.43 

C28.60 

534.31 

85 

Non-niti'ogenous  Extract 

Matter,      .... 

58.59 

1,171.80 

1,101.49 

94 

100.00 

2,000.00 

1,7G9.7G 

- 

The  material  is  sold  at  Springfield,  Mass.,  at  $23.20  per 
ton. 

Analysis  of  Gluten  Meal  with  reference  to  Fertilizing  Constituents. 

Per  cent. 

Moisture  at  100^  C, 8.83 

Phosiihoric  acid  (6  cents  per  pound), 0.30 

Ferric  oxide, 0.05 

Magnesium  oxide, 0.03 

Calcium  oxide, 0.03 

Potassium  oxide  (4^  cents  per  pound), 0.03 

Sodium  oxide, 0.02 

Nitrogen  (17  cents  per  j)ound), 4.62 

Valuation  per  2,000  pounds,         .  $16  15 
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2.     Feeding  Experiments  with  Milch  Cows. 

The  experiments  were  chiefly  instituted  for  the  purpose 
of  comparing  the  feeding  effect  of  a  good  English  hay  with 
that  of  some  reputed  green  fodders.  The  green  crops  used 
in  this  connection  consisted  of  a  mixed  crop  of  oats  and 
vetch,  of  southern  cow-pea  and  of  serradella.  Some  details 
regardinsr  the  mode  of  cultivation  and  the  ""eneral  character 
of  these  fodder  plants  will  be  found  farther  on  in  this  report, 
under  the  heading  "  Field  Experiments." 

The  feeding  of  the  various  green  fodders  bc«:an  at  the  time 

O  O  O 

of  their  blooming ;  they  were  fed  in  succession  as  stated 
above,  for  they  began  to  bloom  in  the  order  mentioned. 
The  feeding  of  vetch  and  oats  ceased  when  the  oats  turned 
yellow ;  that  of  the  cow-pea  and  serradella  terminated  with 
the  exhaustion  of  the  supply  from  the  first  cut. 

The  customary  rules  for  the  management  of  feeding 
experiments,  regarding  the  changes  in  feed,  etc.,  were  fol- 
lowed in  the  same  manner  as  pointed  out  on  previous  occa- 
sions. 

Five  cows  served  in  the  experiment.  Two  cows,  Ida  and 
Lizzie,  were  fed  during  the  entire  trial  with  a  daily  ration, 
consisting  of  "^ 

Corn  Meal, 3^  pounds  (2  quarts.) 

Wheat  Bran,  ....         3^  pounds  (1  quarts.) 

English  Hay,         ....         from  20  to  25  pounds. 

The  amount  of  hay  left  over  was  each  day  weighed  back ; 
the  printed  detailed  record  below  gives  the  average  daily 
consumption  for  each  feeding  period.  Three  cows,  Eva, 
Minnie  and  May,  received  periodically  the  same  diet  as  the 
first  mentioned  two.  This  daily  diet  was  however  replaced 
at  stated  times  by  the  following  one  : 

Corn  Meal, 3^  pounds. 

"Wheat  Bran, 8]  pounds. 

English  Ila}', 5    pounds. 

and  as  much  of  either  green  vetch  and  oats  or  green  south- 
ern cow-pea  or  green  serradella  as  the  animals  on  trial 
would  consume. 
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The  average  of  the  daily  consumption  in  each  feeding 
period  is  stated  in  the  subsequent  record  of  the  experiment. 
One-fourth  (  five  pounds  )  of  the  adopted  full  daily  hay 
ration  has  been  retained  in  our  green  fodder  diet  for  the 
purpose  of  preventing  disorders  in  the  digestion  of  a  liberal 
quantity  of  green  fodder. 

The  green  fodder  diet  has  produced  in  two  cases,  cow  pea 
and  serradella,  a  decided  temporary  increase  in  the  quantity 
of  milk  when  compared  with  the  English  hay  diet.  The 
substitution  of  three-fourths  of  the  full  hay  ration  by  cow 
pea  and  serradella  has  given  also  satisfactory  results  as  far 
as  the  quality  of  the  milk,  the  net  cost  of  feed  and  the  gen- 
eral condition  of  the  animals  on  trial  are  concerned.  The 
serradella  leads  as  a  rule. 

The  substitution  of  hay  by  the  mixed  crop  of  vetch  and 
oats  has  not  shown  in  some  directions  as  decisive  advan- 
tages. This  circumstance  may  find  its  explanation  in  the 
future  by  the  fact  that  our  mixed  crop,  vetch  and  oats,  con- 
sisted of  one-tenth  in  dry  weight  of  vetch  to  nine-tenths  of 
that  of  oats  ;  it  ought  to  contain  from  one  to  two  or  equal 
weioi:hts.  The  vetches  rank  among  the  better  class  of  fodder 
crops  furnished  by  the  great  and  important  family  of  legu- 
minous plants.  Green  vetch  .when  fed  with  green  oats  is 
more  relished  by  cattle  than  when  fed  alone. 

The  cost  of  green  fodder  is  based  on  that  of  hay,  $L5.00 
per  ton,  allowing  two  tons  of  hay,  with  15  per  cent,  of 
moisture,  as  the  average  produce  of  English  hay  per  acre. 
This  mode  of  valuation  has  been  adopted  on  account  of  the 
entire  absence  of  market  prices  as  far  as  green  vetch,  cow 
pea  and  serradella  are  concerned.  These  crops,  as  a  rule, 
rank  higher  in  the  scale  of  an  agricultural  valuation  than 
the  meadow  grass. 

Produce  Per  Acre  of  Oreen  Crops  raised  on  the  Station  Grounds. 

6.80  tons  of  grass  at  75  pei-  cent,  moisture,  equals  2  tons  at  15  per  cent- 
moisture. 

10.89  tons  of  vetcli  and  oats  at73.3G  per  cent,  moisture,  equals  1.8  tons 
at  15  i^er  cent,  moisture. 

9.56  tons  of  cow  i^ea  at  80.62  per  cent,  moistiire,  equals  2.4  tons  at  15 
per  cent,  moisture. 

9.50  tons  of  serradella  at  80.14  per  cent,  moisture,  equals  2.2  tons  at  15 
per  cent,  moisture. 
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Valuation  Per  Ton  of  the  Articles  of  Fodder  used. 


Wheat  Bran,    . 

^21.00 

Green  Cow  Pea, 

.      $3.14 

Corn  Meal, 

21.00 

Green  Serradella, 

3.16 

Hay,         .        .        .        . 

15.00 

Green  Grass, 

4.41 

Green  Vetch  and  Oats,    . 

2.75 

A  few  subsequent  pages  contain  a  more  detailed  statement 
of  our  actual  observations. 
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Valuation  of  Essential  Fertilizing   Constituents  contained  in   the 
various  Articles  of  Fodder  Used. 

Nitrogen,  17  cents  per  ppund ;    Phosphoi'ic  acid,  6  cents ;    Potassium 

oxide,  4^  cents. 

{Per  cent.) 


g 
si 

e 

o 

w 

Green     Vetch 
and  Oats. 

Green  Cow 
Pea. 

Nitrogen,      .... 

2.80 

1.66 

1.41 

0.451 

0.274 

0.379 

Phosphoric  acid,  . 

2.36 

0.77 

0.41 

0.100 

0.098 

0.124 

Potassium  oxide,  . 

1.36 

0.45 

1.84 

0.838 

0.306 

0.398 

Valuation  per  2,000  pounds. 

$13  51 

$6  94 

$6  84 

$2  36 

$1  31 

$1  77 

Manurial  Value  of  Feed. 
(Eva.) 


FKKPING  PERIODS. 

Total  Cost  of  Feed  Con- 
sumed during  Period. 

Value   of  Fertilizing 
Constituents      c  o  n- 
tained  in  the  Feed. 

Manurial  Value  of  the 
Feed  after  deducting 
20  per  cent,  taken  by 
the  Milk. 

Net  Cost  of  Feed  for  the 
production  of  Milk 
during  I'eriod. 

Nut  Cost  of  Feed  for  the 
production    of   one 
Quart  of  Milk. 

« 

§1 

O  <w 

o 

1887. 

Cents. 

Lbs. 

1.  June   2  to  July  7, 

|7  83 

$3  64 

$2   91 

$4  92 

1.17 

956.00 

2.  July  12  to  26, 

2  81 

1  80 

1   44 

1  37 

0.89 

922.50 

3.  Aug.    1  to  7, 

1  52 

71 

57 

95 

1.49 

917.50 

4.  Aug,  14  to  Sept.  1, 

4  91 

2  16 

1  73 

3  18 

1.56 

887.50 

5.  Sept.  6  to  27, 

5  74 

3  03 

2  42 

3  32 

1.57 

995.00 

6.  Oct.     3  to  25, 

5  46 

2  55 

2  04 

3  42 

1.91 

957.50 

Total, 

$28  27 

$13  89 

$11  11 

$17  16 

- 

48    AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 
Manurial  Value  of  Feed  —  Continued. 

(MlJTNIE.) 


FEEDING    PERIODS. 

C  "3 
to  "O 

£|| 

2  '■S  "2 
> 

Manurial  Value  of  the 
FecJ  after  Ocducting 
20  per  cent,  taken  by 
the  Jlilk. 

"2  o  -a 

"^  =  'it 
o  «  -• 

■s  -  ^ 
5|| 

a    S.-3 

^1 
■S  5  c 

a 

ll 

.•3 

1887. 

Cents. 

Lbs. 

1.  June    2  to  July  7, 

$7  85 

$3  C5 

$2  92 

?4  93 

0.87 

935.00 

2.  July  12  to  26, 

2  99 

1  90 

1  57 

1  42 

O.GC 

930.00 

3.  Aug.    1  to  7, 

1  54 

71 

57 

97 

1.09 

990.00 

4.  Aug.  14  to  Sept.  1, 

4  91 

2  IG 

1  73 

3  18 

1.19 

915.00 

5.  Sept.   6  to  27, 

5  78 

3  05 

2  44 

3  34 

1.02 

9G5.00 

6.  Oct.     3  to  25, 

5  77 

2  G8 

2  15 

3  G2 

1.35 

992.50 

Total, . 

$28  84 

$14  21 

?11  38 

?17  4G 

- 

- 

(Mat.) 


1887. 

Cents. 

Lbs. 

1.  Jvuio  19  to  July  7, 

?4  12 

$1  92 

$1  54 

$2  58 

0.98 

831.50 

2.  July  12  to  26,       . 

2  92 

1  89 

1  51 

1  41 

0.73 

822.50 

3.  Aug.    1  to  7, 

1  54 

71 

57 

97 

1.24 

795.00 

4.  Aug.  14  to  Sept.  1, 

4  91 

2  16 

1  73 

3  18 

1.38 

800.00 

5.  Sept.    G  to  27,      . 

5  7G 

3  05 

2  44 

3  32 

1.28 

857.50 

6.  Oct.      3  to  25,      . 

5  73 

2  GG 

2  13 

3  GO 

1.34 

832.50 

Total, 

$23  98 

$12  39 

?9  92 

$14  06 

- 

- 
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Analyses  of  Milk. 
Lizzie. 

(Per  cent.) 


S5 

o 

n 

3 
1-5 

1-3 

CO 

ti 

3 

§5 

o 

O 

Water, 

- 

87.38 

- 

- 

8C.84 

- 

85.91 

Solids, 

- 

12.G2 

- 

- 

13.1G 

- 

14.09 

Fat  (in  solids),   . 

- 

4.12 

- 

4.20 

- 

5.25 

Ida. 


Water, 

- 

8G.87 

- 

- 

8G.82 

- 

87.18 

Solids, 

- 

13.13 

- 

■- 

13.18 

- 

12.82 

Fat  (in  solids),  . 

- 

4.75 

- 

- 

4.25 

- 

4.70 

Eva. 


Water, 

- 

85.05 

85.59 

85.50 

85.77 

84.73 

83.99 

Solids, 

- 

14.95 

14.41 

14.50 

14.23 

15.27 

IC.Ol 

Fat  (in  solids),   . 

- 

5.53 

5.39 

5.08 

4.7G 

5.4G 

5.93 

MiXNIE. 


Water, 

- 

87.25 

89.0G 

87.97 

87.23 

87.40 

87.15 

Solids, 

- 

12.75 

10.94 

12.03 

12.77 

.12.C0 

12.85 

Fat  (in  solids),   . 

- 

4.09 

2.75 

3.35 

4.09 

3.74 

4.04 

LIay. 


Water, 

8G.4G 

87.00 

87.30 

88.23 

87.13 

87.35 

8G.52 

Solids, 

13.54 

13.00 

12.70 

11.77 

12.87 

12.G5 

13.48 

Fat  (in  solids),   . 

3.82 

3.7G 

3.4G 

3.13 

o.t  u 

3.71 

4.34 
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Analyses  of  Fodder  Articles  used  in  Experiment  2. 
VETCH  AND  OATS. 


o 
t   o 

c  .-5 

i  1 

Constituents   (in 
lb.s.)in  a  ton  of 
2,000  lbs. 

I'ounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,   of  Di- 
gestibility     of 
Constituents. 

03 

> 
'■5 

3 

'A 

Moisture  at  100°  C,     . 
Dry  INIatter, .... 

73.36 
26.64 

1,467.20 
532.80 

_ 

Analysis  of  Dry  Matter. 
Crude  Ash,  .         .  '     . 
"      Cellulose,  . 
"      Fat,    .... 
Protein  (Niti'ogenous 
Matter), 
Non-nitrogenous  Extract 
Matter,      .         .         .  •      . 

100.00 

12.37 

34.20 

2.74 

10.59 

40.10 

2,000.00 

247.40 

684.00 

54.80 

211.80 

802.00 

27.40 
127.08 
802.00 

50 

60 

100 

00 

>b 

1-H 

100.00 

2,000.00 

956.48 

- 

.. 

COW  PEA. 


a 

6 

1 1 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 

« 
> 

Moisture  at  100°  C,      . 
Dry  Matter,  .... 

80.62 
19.38 

1,612.40 

387.60 

_ 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Nitrogenous 
Matter), 
Non-nitrogenous  Extract 

Matter,      .... 

100.00 

5.97 

23.02 

1.81 

8.58 

60.62 

2,000.00 

119.40 
60.40 
36.20 

171.60 

1,212.40 

216.39 
21.36 

102.96 

936.56 

47 
59 

60 

69 

t^ 

rH 

100.00 

2,000.00 

1,277.27 

1 
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SERRADELLA. 


Percentage  Com- 
position. 

Constituents  (In 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 

> 

3 

S5 

Moisture,  at  100°  C,    . 
Dry  Matter, .... 

80.14 
19.86 

1,602.80 

397.20 

- 

- 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 
"      Cellulose, . 
"      Fat,    .... 
Protein  (Nitrogenous 
Matter), 
Non-nitrogenous    Extract 
Matter,      .... 

100.00 

11.53 

38.76 

2.09 

12.17 

35.45 

2,000.00 

230.60 

775.20 

41.80 

243.40 

709.00 

25.08 
153.34 
709.00 

60 

63 

100 

CO 

o 

100.00 

2,000.00 

887.42 

- 

J 

Analyses  of  Green  Crops  with  reference  to  Fertilizing  Constituents. 


Per  Cent. 

Vetch 
and  Oats. 

Cow  Pea. 

Serradella. 

Moisture  at  100°  C,    . 

73.36 

80.62 

80.140 

Phosphoric  acid, 

.100 

.098 

.124 

Potassium  oxide,         .        . 

.838 

.306 

.398 

Sodium  oxide,     .        .       * . 

.033 

.063 

.098 

Calcium  oxide, 

.092 

.300 

.472 

Magnesium  oxide,       .... 

.031 

.099 

.067 

Ferric  oxide,       .        .        . 

.012 

.016 

.021 

Nitrogen, 

.451 

.274 

.379 

Insoluble  matter,        .... 

.352 

.077 

.157 
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WHEAT  BRAN. 

73.36  per  cent.  2'>cisscd  through  Mesh  144  to  square 


inch. 


a 

o 
O 

ta    c 
■2    9 
c  5 
"    o 

Constituents  (in 
Ibs.i  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

■  S   ° 
c  3  'g 

£  o 

6 

B 

3 

Moisture  at  100°  C,     . 
Dry  Mutter, . 

11.14 

88.80 

222.80 
1,777.20 

_ 

- 

\ 

AnahjHs  of  Dry  Matter. 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Xitrogcnous 
JMatter), 
Non-nih-ogenous  Extract 

Matter,      .... 

100.00 

0.59 

12.80 

G.OO 

17.72 

60.89 

2,000.00 

131.80 
250.00 
120.00 

354.40 

1,137.80 

51.20 
90.00 

311.87 

910.24 

20 
80 

88 

80 

>  CO 

I— 1 

100.00 

2,000.00 

1,309.31 

- 

CORiN"  lilEAL. 


a 
6 

to  a 
5    0 
c  S 
g   S 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

6 

<a 
> 

3 

^Toistnre  at  100°  C,      . 

13.08 

201.00 

•V 

Dry  Mutter,  .... 

80.92 

1,738.40 

- 

- 

100.00 

2,000.00 

- 

- 

Annhisis  of  Dry  Matter. 
Crude  Asli,  .... 

1.00 

33.20 

0 

to 

"      Cellulose,  . 

3.49 

09.80 

23.73 

34 

Vd 

"      Fat,     .... 

4.97 

99.40 

75.54 

70 

T-t 

"      I'rotein  (Nitrogenous 
]\latter). 

10.39 

207.80 

170.03 

85 

Non-nitrogeuous  Extract 

Matter,      .... 

79.49 

1,589.80 

1,494.41 

94 

100.00 

2,000.00 

1,770.41 

- 
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HAT. 

[From  Experiment  Station,  1887.] 


a 
5 

1.2 

|l 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

rounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

a  °  .• 

6 
a 

V 

'C 

3 

'A 

Moishire  at  100°  C,     . 

10.78 

215.G0 

N 

Dry  Matter, .... 

89.22 

1,781.10 

- 

- 

100.00 

2,000.00 

- 

•- 

Anali/sis  of  Dry  Matter. 
Crude  Ash,    .... 

7.11 

142.20 

"      Cellulose,  . 

35.55 

711.00 

412.38 

58 

>  T-4 

"     Fat,    .... 

2.G3 

52.C0 

24.19 

46 

1— t 

"     Protein  (Nitrogenous 
Matter), 

8.75 

175.00 

99.75 

57 

Non-nitrogenous    Extract 

Matter,      .... 

45.9G 

919.20 

579.10 

C3 

100.00 

2,000.00 

1,115.42 

- 

Milk  and  Creamery  Record  from  November  1, 18S6,  to  October  31, 

1SS7. 


Quarts  of 

Milk 
rroduced. 


Spaces  of 

Cream 
from  Milk. 


Price  allowed 
per  Space. 


Amount 

Keceivcd  from 

Creamery. 


1886. 

November  1  to  30, 
December  1  to  31, 

1887. 

January  1  to  31, 
February  1  to  28, 
IMai'ch  1  to  31,. 
April  1  to  30,   . 
May  1  to  31,     . 
June  1  to  30,    . 
July  1  to  31,     . 
August  1  to  31, 
September  1  to  30, 
October  1  to  31, 


1,178} 
1,153} 


1,002 

2,191 

2,525} 

2,29(3 1- 

1,735| 

1,931 

l,852f 

1,8G9 

1,920} 

l,GG2i- 

21,317i 


380 
414 


416 

1,007 
1,044 
834 
928 
968 
855 
990 
1,002 
930 

9,768 


4   cents. 

4 


^ 

3| 
3f 

3 

H 
3i 

31 


$15  20 
16  56 


16  12 
37  76 
39  15 

30  23 

31  32 
29  04 
26  72 

34  65 

35  07 
34  87 

f346  69 
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November,  1886.     6.60  spaces  of  cream  make  1  lb.  butter,  equal  to  26.4'0 

cents  per  pound. 
December,  1887.     6.60  spaces  of  cream  make  1  lb.  butter,  equal  to  26.40 

cents  per  pound. 
January,        "        6.60  spaces  of  cream  make  1  lb.  butter,  equal  to  25.57 

cents  per  pound. 
February,      "        6.55  spaces  of  cream  make  1  lb.  butter,  equal  to  24.56 

cents  per  pound. 
March,  "        6.33  spaces  of  cream  make  1  lb.  butter,  equal  to  23.76 

cents  per  pound. 
April,  "        6.37  spaces  of  cream  make  1  lb.  butter,  equal  to  23.09 

cents  per  pound. 
May,  •  "        6.30  spaces  of  cream  make  1  lb.  butter,  equal  to  21.30 

cents  jier  pound. 
June,  "         6.47  spaces  of  cream  make  1  lb.  butter,  equal  to  19.47 

cents  per  pound. 
July,  "        6.31  spaces  of  cream  make  1  lb.  butter,  equal  to  19.73 

cents  per  pound. 
August,  "        6.44  spaces  of  cream  make  1  lb.  butter,  equal  to  22.55 

cents  per  pound. 
September,    "        6.55  spaces  of  cream  make  1  lb.  butter,  equal  to  22.98 

cents  per  pound. 
October,         "        6.55  spaces  of  cream  make  1  lb.  butter,  equal  to  24.58 

cents  per  pound. 


During  the  first  three  months  —  November,  December 
and  January  —  the  milk  was  furnished  by  three  cows  ;  and 
during  the  remainder  of  the  time  by  six  cows. 

The  total  amount  of  milk  set  was  21,317^  quarts;  the 
total  receipts  for  cream  produced  were  $346.69,  or,  on  an 
average,  1.63  cents  per  quart  of  milk  produced. 
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3.     Feeding  Experiments  with  Pigs. 

The  observations  recorded  below  are  a  continuation  of 
feeding  experiments  with  pigs,  described  in  our  Second  and 
Third  Annual  Reports.  The  first  of  these  experiments  (see, 
for  details,  Second  Annual  Report,  page  G8)  was  instituted 
for  the  purpose  of  comparing  the  feeding  effects  of  equal 
measures  of  creamery  buttermilk  —  Amherst  creamery  — 
and  of  skim-milk  from  the  Station,  adding  in  l)otli  instances 
to  the  daily  diet  a  corresponding  amount  of  corn  meal. 
The  daily  ration  of  corn  metd  was  from  time  to  time  in- 
creased, independent  of  the  amount  of  milk  fed  at  the  time, 
during  the  progress  of  the  growth  of  the  animals  on  trial. 
The  results  of  this  experiment  showed  practically  no  differ- 
ence in  regard  to  the  amount  of  dressed  pork  produced  in 
either  case. 

Repeated  examinations  of  the  two  kinds  of  milk  used  in 
the  trial  had  proved  that  the  skim-milk  contained  on  an 
average  one-fifth,  or  twenty  per  cent.,  more  solid  matter 
of  a  similar  character  than  the  creamery  buttermilk  at  our 
disposal. 

This  excess  of  solids  in  the  skim-milk,  judging  from  our 
results,  seemed  to  be  wasted  in  our  mode  of  feeding ;  for 
714  pounds  of  corn  meal  and  982  gallons  of  skim-mik  (with 
10  per  cent,  of  solids)  had  produced  510  pounds  of  dressed 
pork,  whilst  718  pounds  of  corn  meal  and  985  gallons  of 
creamery  buttermilk  (with  8  per  cent,  of  solids)  had  yielded, 
under  otherwise  corresponding  circumstances,  515  pounds 
of  dressed  pork,  as  the  total  amount  from  three  pigs  on  each 
side. 

To  account,  if  possible,  for  the  less  satisfactory  returns  of 
the  skim-milk  diet,  as  compared  with  that  of  the  creamery 
buttermilk,  the  second  feeding  experiment  was  planned 
(see,  for  details,  Third  Annual  Report,  page  23) .  It  was  de- 
cided to  calculate  the  amount  of  corn  meal  to  be  fed  in  the 
new  experiment  with  reference  to  an  equal  amount  of  solids 
in  both  kinds  of  milk  and  not  with  reference  to  any  equal 
measure  of  both  kinds. 

The  average  result  of  this  trial  seemed  to  account  quite 
satisfactorily  for  the  above-stated  difference  in  solids  of  both 
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kinds  of  milk  ;  for  2,250  pounds  of  corn  meal  fed  with  1,533 
gallons  of  skim-milk  had  produced  990|  pounds  of  dressed 
pork,  whilst  2,211  pounds  of  corn  meal  fed  with  1,899  gal- 
lons of  creamery  buttermilk  had  yielded,  under  otherwise 
corresponding  circumstances,  889^  pounds  of  dressed  pork, 
as  the  total  returns  from  six  pigs  on  each  side.  It  was 
stated  on  that  occasion,  that,  in  our  opinion,  a  more  judi- 
cious distribution  of  an  increased  proportion  of  corn  meal,  in 
case  of  the  skim-milk  diet  had  evidently  rendered  the  latter, 
pound  for  pound,  more  efficient  during  the  second  experi- 
ment, as  compared  with  the  first. 

Having  adopted  the  same  local  market  prices  of  the  three 
articles,  which  served  in  the  daily  diet  during  both  experi- 
ments,—  corn  meal  per  ton,  $22.50;  skim-milk,  1.8  cents 
per  gallon  ;  buttermilk,  1.37  cents  per  gallon,  —  it  was  found 
that  the  cost  of  feed  consumed,  per  pound  of  dressed  pork 
produced,  in  the  first  experiment,  amounted  in  case  of  the 
creamery  buttermilk  diet  to  4.6  cents,  in  case  of  the  skim- 
milk  diet  to  5,8  cents ;  whilst  in  the  second  experiment  it 
amounted,  in  case  of  the  former  to  4.2  cents,  and  in  case 
of  the  latter  to  4.85  cents.  In  calculating  the  cost  of  the 
food  consumed  in  each  case  on  the  above-stated  market  prices, 
the  creamery  buttermilk  had  proved  the  cheaper  article  ;  the 
higher  nutritive  value  of  the  more  concentrated  skim-milk 
from  our  dairy  had  been  more  than  ofi*set  by  the  lower  mar- 
ket price  of  the  creamery  buttermilk.  The  adoption  of  an 
equal  mai^ket  price  per  gallon  of  skim-milk  and  of  creamery 
buttermilk,  1.37  cents  per  gallon,  would  have  caused  a  reduc- 
tion in  the  above-stated  cost  of  feed,  per  pound  of  dressed 
pork,  of  from  .65  to  .75  cents  in  favor  of  the  skim-milk. 

Before  proceeding  with  the  description  of  the  five  suc- 
ceeding experiments,  it  seems  advisable  to  offer  a  few 
explanatory  remarks  regarding  the  standpoint  assumed  in 
the  planning  and  management  of  the  work  here  under 
discussion.  In  the  published  detailed  record  of  the  second 
feeding  experiment  (see  Third  Annual  Report),  it  may 
be  noticed  that  the  character  of  the  daily  diet  was 
changed  from  time  to  time  by  adding  a  larger  propor- 
tion of  corn  meal  to  a  given  amount  of  skim-milk,  or 
buttermilk.     The  quantity  of  feed  ofiered  daily  to  the  ani- 
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mals  on  trial  was  controlled  by  their  individual  appetite,  — 
beginning  with  eight  and  twelve  ounces  of  meal  to  four 
quarts  of  milk  and  closing  with  a  daily  ration  consisting, 
in  case  of  one  lot  of  animals,  of  ninety-one  ounces  of  corn 
meal  and  twelve  quarts  of  buttermilk  per  head,  and  in  case 
of  the  other,  of  one  hundred  and  eight  ounces  of  corn  meal 
to  seven  quarts  of  skim-milk.  The  changes  regarding  the 
quantity  of  the  daily  supply  of  feed  were,  for  obvious  rea- 
sons, gradual  and  depending  on  the  appetite  of  each  animal. 
The  alterations  regarding  the  character  of  the  daily  feed  — 
i.  e.,  the  changes  in  the  relative  proportion  of  meal  and 
milk  —  were  made  with  reference  to  the  stage  of  growth  of 
the  animals  on  trial.  The  proportions  between  meal  and 
milk  were  changed  from  four  to  fi»ve  times.  These  changes 
consisted  in  a  periodical  increase  of  meal  for  a  given  amount 
of  milk ;  they  were  made  for  the  purpose  of  increasing  the 
amount  of  non-nitrogenous  fodder  constituents  in  the  daily 
diet  during  the  later  stages  of  growth.  This  course  of  pre- 
paring the  daily  feed  was  adopted  to  secure,  whenever  de- 
sired, a  definite  change  in  the  relative  proportion  of  its 
digestible  nitrogenous  and  non-nitrogenous  food  constituents. 
As  both  kinds  of  milk  used  in  the  experiment  contained  the 
nitrogenous  food  constituents  in  a  much  larger  proportion 
(1 :1.8, — 1 :1.9)  than  the  corn  meal  (1  : 8. 7 6),  an  increase  in 
the  quantity  of  the  latter  rendered  it  possible  to  regulate, 
within  certain  limits,  the  character  (nutritive  ratio)  of  the 
daily  diet,  with  reference  to  a  desired  proportion  of  both 
groups  of  essential  food  constituents.  The  experiment  ( II. ) 
began  with  a  daily  diet,  consisting  of  skim-milk  and  corn 
meal,  which  contained  one  part  of  digestible  nitrogenous  food 
constituents  to  2  :7  parts  of  digestible  non-nitrogenous  food 
constituents  ;  this  proportion  was  subsequently  altered  by  an 
increase  in  corn  meal  to  1  :3.1,  later  on  to  1  :3.9,  and  closed 
with  1  :5.  The  animals  Avhich  served  in  this  particular  case 
varied  in  weight  from  17  to  19  pounds  at  the  beginning  of  the 
experiment.  The  first  stated  ration  was  fed  until  the  animals 
had  reached  a  weight  of  from  45  to  50  pounds  ;  the  second 
until  they  had  reached  from  90  to  100  pounds,  the  third  until 
135  to  145  pounds,  and  the  fourth  subsequently  to  the  end  of 
the  trial.     The  final  summing  up  of  the  results  of  that  experi- 
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ment  showed,  when  including  the  entire  number  of  pigs  on 
trial  (twelve),  that  3.39  pounds  of  dry  matter  contained  in 
the  feed  consumed  had  yielded  one  pound  of  dressed  pork. 
In  two  instances  (of  the  buttermilk  diet)  from  3.47  to  3.48 
pounds  of  dry  matter  of  the  feed  had  been  consumed  for 
one  pound  of  dressed  pork  obtained ;  while  in  two  other 
instances  (of  the  skim-milk  diet)  from  2.97  to  3.27  pounds 
of  dry  matter  of  the  feed  had  sufficed  for  the  production  of 
the  same  weight  of  dressed  pork  (one  pound) . 

As  it  seemed  of  interest  to  learn  whether  the  particular 
course  pursued  in  the  previously  described  experiments  of 
feeding  skim-milk  from  the  home  dairy  with  corn  meal  could 
be  improved  on,  and,  if  so,  in  what  direction,  the  three  sub- 
sequently descril^ed  new .  feeding  experiments  were  insti- 
tuted. The  jjrincipal  aim  of  these  new  experiments  ivas 
to  ascei'tain  zvhefher  a  daily  diet  for  pigs,  of  tdiieli  skim- 
milk  and  corn  meal  formed  a  material  portion,  would 
secure  better  pecuniary  returns,  in  case  an  exceptionally  large 
proportion  of  digestible  nitrogenous  food  constituents  was  fed 
during  the  entire  experiment.  Gluten  meal  and  wheat  bran 
were  chosen  for  various  reasons  to  serve  in  making  up  the 
feed  to  meet  this  requirement  as  soon  as  our  milk  supply 
became  exhausted.  A  short  abstract  of  the  results  obtained 
in  this  connection  may  be  found  upon  a  few  succeeding 
pages.  Although  not  less  than  four  animals  have  served  in 
each  of  these  five  new  experiments,  our  present  communica- 
tion will  be  confined  to  a  detailed  record  of  but  two  animals 
in  each  case,  with  the  exception  of  the  last  experiment  (VII.) . 

Third  Feeding  Experiment  (A,  B). 

Four  animals  of  a  mixed  breed  were  selected  for  the  work  ; 
their  respective  Aveights  varied  from  40  to  59  pounds.  The 
daily  diet  during  the  first  three  months  consisted  exclusively 
of  skim-milk  from  the  Station  and  of  corn  meal ;  during  the 
remainder  of  the  time  (three  and  a  half  months)  a  mixture 
of  equal  weights  of  wheat  bran  and  gluten  meal  w^as  added, 
to  assist  in  maintaining  the  desired  close  relation  between 
the  proportion  of  digestible  nitrogenous  and  non-nitrogen- 
ous food  constituents  in  the  daily  food.  The  relation 
between  these  two  important  groups  of  food   constituents 
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was  materially  the  same  during  the  entire  experiment.  It 
consisted  of  one  part  of  nitrogenous  food  constituents  to 
from  3.27  to  3.7G  parts  of  non-nitrogenous  constituents. 
From  four  and  one-half  to  five  ounces  of  corn  meal  were 
added  to  every  quart  of  skim-milk  needed,  to  meet  the 
wants  of  the  animal.  This  composition  of  the  feed  was  re- 
tained until  the  quantity  called  for  per  head  had  reached 
eight  quarts  of  skim-milk  and  forty  ounces  of  corn  meal  per 
day.  At  this  stage  of  the  experiment  the  mixture  of  equal 
weights  of  wheat  bran  and  gluten  meal  was  added  to  the 
daily  fodder  ration  ;  beginning  with  sixteen  ounces  per  head, 
and  closing  up  with  twenty-five  ounces.  The  exact  amount 
required  per  day  was  governed  by  the  appetite  of  the  ani- 
mal ;  the  mixture  served  to  meet  the  increasing  demand  of 
the  various  animals  on  trial.  It  is  a  good  rule  to  increase 
the  daily  fodder  rations  only  when  called  for,  and  always 
gradually. 

The  subsequent  detailed  record  of  our  results  shows  that 
the  cost  of  feed  consumed  per  pound  of  dressed  weight  pro- 
duced varied  from  6.2  cents  to  6.6  cents,  while  from  4.10 
to  4.18  pounds  of  dry  matter  contained  in  the  feed  con- 
sumed had  yielded  one  pound  of  dressed  pork.  The  live 
weights  gained  during  the  experiment  amounted  to  24G.5 
and  206.5  pounds. 
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lb.  oz. 

April  1  to  May  U, 

73.5 

257.0 

- 

- 

3.29 

40.0 

84.8 

1    1 

May  12  to  June  3, 

57.5 

1S4.0 

- 

- 

3.39 

84.8 

110.5 

1    2 

June   4  to  June 29, 

40.0 

208.0 

8.0 

8.0 

3.04 

110.5 

150.5 

1     9 

June  30  to  Aug.  12, 

121.0 

352.0 

25.0 

25.0 

3.35 

150.5 

212.0 

1     C 

Aug.  13  to  Sept.  16, 

105.0 

210.0 

22.0 

22.0 

3.07 

212.0 

240.5 

1    0 
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Total  Amount  of  Feed  Consumed  from  April  1  to  Sept.  IG. 
406  lbs.  Corn  IMeal,  equal  to  dry  matter,       ....        357.4  lbs 
1,211  qts.  Skim-Milk,  equal  to  dry  matter, 
65  lbs.  Wheat  Bran,  equal  to  dry  matter, 
65  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter,  . 

Live  weight  of  animal  at  beginning  of  experiment. 

Live  weight  at  time  of  killing, 

Live  weiglit  gained  during  experiment, 

Dressed  weight  at  time  of  killing, 

Loss  in  weight  by  dressing,  . 

Dressed  weight  gained  during  expei-iment, 


274.7    " 

48.3    " 

50.3    " 

730.7  lbs 

nent,    . 

40.0  lbs 

246.5    " 

206.5    " 

, 

210.0    " 

86.5  lbs. 

or 

14.8  per  eent 
174.9  lbs 

Cost  of  Feed  Co)isumed  during  Experiment. 

406  lbs.  of  Corn  Meal,  at  $24.00  per  ton, 

303  gals.  Skim-Milk,  at  1.8  cents  per  gallon,        .... 

65  lbs.  Wheat  Bran,  at  $22.50  per  ton, 

65  lbs.  Gluten  Meal,  at  ^22.50  per  ton, 

$11  57 
8.54  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight;  and  4.18  lbs.  of 

dry  matter  yielded  I  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.6  cents. 


$4  87 

6  46 

0  62 

0  62 
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lb.  oz. 

April  1  to  May  11, 

73.5 

257.0 

- 

_ 

1:3.29 

69.5 

109.3 

1    3 

May   12  to  June  3, 

57.5 

1S4.0 

- 

- 

1:3.39 

109.3 

133.3 

1     1 

June   4  to  June  29, 

65.0 

203.0 

13.0 

13.0 

1:3.27 

1.33.3 

188.0 

2    2 

Jnuo  30  to  July  22, 

69.0 

184.0 

17.0 

17.0 

1:3.39 

188.5 

223.0 

1     8 

July  23  to  Sept.  16, 

210.0 

378.0 

44.0 

44.0 

1:3.76 

223.0 

306.0 

1     8 

Total  Amount  of  Feed  Consumed  from  April  1  to  Sept.  16. 


475  lbs.  Corn  ]\Ieal,  equal  to  dry  matter. 
1,211  qts.  Skim-Milk,  equal  to  dry  matter, 
74  lbs.  Wheat  Bran,  equal  to  dry  matter, 
74  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter,  . 


418.2  lbs. 

274.7  " 
65.1  " 
67.8    " 

825.8  lbs. 
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Livo  weight  of  animal  at  beginning  of  experiment,    .        .  59.5  lbs. 

Live  weight  at  time  of  killing, 306.0    " 

Live  weight  gained  during  experiment,        .      •  .        .        .        246.5    " 

Di'essed  weiglit  at  time  of  killing, 258.0    " 

Loss  in  weight  by  dressing,  ....         48  lbs.,  or  12.4  per  cent. 
Dressed  weight  gained  during  experiment,  ....        205.9  lbs. 

Cost  of  Feed  Consumed  during  Experiment. 

475  lbs.  Com  Meal,  at  ?24.00  per  ton, 

303  gals.  Skim-Milk,  at  1.8  cents  per  gallon, 

74  lbs.  Wheat  Bran  at  ^22.50  per  ton, 

74  lbs.  Gluten  Meal,  at  ^22.50  per  ton,  .... 

^12  81 
3.35  lbs.  of  dry  matter  fed  jielded  1  lb.  of  live  weight,  and  4.01  lbs.  of 

dry  matter  jielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  pi'oduction  of  1  lb.  of  dressed  pork,  G.2  cents. 

Fourth  Feeding  Expeeimsnt  (C,  D). 

Five  animals  served  in  the  experiment ;  their  live  weights 
varied  from  30  to  38  pounds  when  entering  upon  the  trial ; 
they  were  of  a  similar  mixed  breed  as  those  selected  for  the 
third  experiment.  The  daily  diet  of  the  entire  lot  consisted, 
from  December  8  to  February  15,  of  four  quarts  of  skim- 
milk  and  eight  ounces  of  corn  meal,  besides  a  mixture  con- 
sisting of  two  weight  parts  of  gluten  meal  and  one  weight 
part  of  wheat  bran  ;  the  increase  demand  for  feed  was  sup- 
plied by  this  mixture,  which  was  moistened  with  water 
before  being  fed.  The  daily  quantity  needed  per  head 
amounted  in  the  beginning  of  the  trial  to  three  ounces  and 
rose  towards  the  close  of  that  period  to  12  ounces.  Subse- 
quently—  until  the  11th  of  May — another  mixture,  consist- 
ing of  equal  weights  of  corn  meal,  gluten  meal  and  wheat 
bran,  was  substituted  in  its  place.  After  May  11  until 
the  close  of  the  experiment,  May  31,  a  larger  proportion 
of  corn  meal  was  fed.  The  daily  diet  consisted,  during  that 
period,  of  four  quarts  of  skim-milk  and  a  mixture  of  dry 
feed,  consisting  of  seven  parts  of  corn  meal,  one  part  of 
gluten  meal  and  one  part  of  wheat  bran.  On  the  12th  of 
May  the  daily  diet  consisted,  on*  an  average  per  head,  of 
four  quarts  of  skim-milk,  twenty-eight  ounces  of  corn  meal, 
four  ounces  of  gluten  meal  and  four  ounces  of  wheat  In-an. 
The  consumption  of  the  solid  constituents  of  the  daily  fod- 
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der  ration  had  reached,  at  the  close  of  the  experiment,  in 
some  instances,  fifty-six  ounces  of  corn  meal,  eight  ounces 
of  gluten  meal  and  eight  ounces  of  wheat  bran.  The  daily 
quantity  of  milk  fed  remained  the  same  during  the  entire 
experiment,  —  four  quarts  per  head.  Water  was  used  to 
assist  in  moistening  the  dry  portion  of  the  feed. 

A  comparison  of  the  subsequent  statement  of  our  results 
with  those  in  the  preceding  experiment  (HI.)  shows  no 
marked  differences;  the  results  are,  if  anything,  inferior, — 
considerino;  the  weight  of  the  animals  in  l)oth  cases  when 
killed.  The  cost  of  the  feed  consumed,  per  pound  of 
dressed  weight  produced,  varied  from  6.1  to  G.6  cents; 
while  from  3.77  to  4.08  pounds  of  dry  matter  contained  in 
the  feed  consumed  had  yielded  one  pound  of  dressed  pork. 

The  live  weights  gained  during  the  experiment  amounted 
to  128  and  111  pounds.  The  cost  of  feed  consumed  for  the 
production  of  a  given  quantity  of  dressed  pork  increases 
materialhj  with  the  advancing  groivth  of  the  annual.  For 
details  coiTcerning  this  important  point  sec  statement  in  our 
Third  Annual  Report.  The  financial  success  of  feeding  pigs 
for  home  market  depends,  in  a  controlling  degree,  on  a  timely 
closing  up  of  the  operation.  To  go  beyond  160  —  175  pounds 
of  live  weight  is  only,  in  exceptional  cases,  a  remunerative 
practice  with  our  average  market  prices  for  dressed  pork. 

The  beneficial  effects  of  a  more  liberal  supply  of  non-ni- 
trogenous feed  constituents,  as  starch  and  fats  (in  corn  meal) 
during  the  last  period  of  this  feeding  experiment,  deserves 
particular  attention. 
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188.?  and  188S. 

lb.  oz. 

Deo.    8  to  Jan.  25, 

24.5 

196.0 

5.6 

11.2 

1:2.68 

31.8 

66.5 

0  11 

Jan.  26  to  Feb.  15, 

10.5 

84.0 

4.8 

9.6 

1:2.81 

68.5 

82.0 

0  12 

Feb.  10  to  Mar.  2.1, 

26.8 

144.0 

8.8 

8.8 

1:3.01 

82.0 

92.5 

0    5 

Mar.  24  to  May  10, 

23.6 

232.0 

5.6 

5.6 

1:2.66 

92.5 

119.0 

0    9 

May  lltoMtiySl, 

55.4 

84.0 

8.2 

8.2 

1:4.33 

119.0 

142.8 

1     2 
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Total  Amount  of  Feed  Consumed  from  Bee.  8  to  May  31. 
145.8  lbs.  Corn  IMeal,  equal  to  dry  matter,    . 
740.0  qts.  Skini-Milk,  equal  to  dry  matter,    . 
-33.0  lbs.  Wheat  Bran,  equal  to  dry  matter,   . 
43.4  lbs.  Gluten  Meal,  equal  to  dry  matter,  . 

Total  amount  of  dry  matter,  ..... 

Live  weiglit  of  animal  at  beginning  of  experiment,    . 
Live  weight  at  time  of  killing,      ..... 
Live  Aveight  gained  during  experiment, 
Dressed  weight  at  time  of  killing,         .... 


127.4  lbs 

107.8  " 

28.6  " 

40.5  " 

364.3  lbs 

31.8  lbs 

142.8  " 

111.0  " 

115.0  " 

Loss  in  Aveight  by  dressing,  . 

Dressed  weight  gained  during  experiment. 


27.8  lbs.,  or  19.3  per  cent. 
89.3  lbs. 


Cost  of  Feed  Cons7imed  dttring  Experiment. 

145.8  lbs.  Corn  Meal,  at  §24.00  per  ton,          ....  $1  7o 

185.0  gals.  Skh-Q-Milk,  at  1.8  cents  per  gallon,      ...  3  30 

33.1  lbs.  Wheat  Bran  at  §22.50  per  ton,          ....  0  37 

43.4  lbs.  Gluten  Meal  at  ^22.50  per  ton,         ....  0  49 

$5  91 

'3.28  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.08  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.6  cents. 


Total  Amount  of  Feed  Consum,ed  from  Dec.  8  to  May  31. 
159.5  lbs.  Corn  Meal,  equal  to  dry  matter,    ....         138.4  lbs. 
737.0  qts.  Skim-Milk,  equal  to  diy  matter,     ....        167.2    " 
40.5  lbs.  Wheat  Bran,  equal  to  dry  matter,   ....  35.7    " 

50.1  lbs.  Gluten  Meal,  equal  to  dry  matter,  ....  46.0    " 


Total  amount  of  dry  matter, . 


387.3  lbs. 
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Live  weight  of  animal  at  beginning  of  experiment,    .        .  34.0  lbs. 

Live  weight  at  time  of  killing, 1G2.0    " 

Live  weight  gained  daring  experiment,        ....        128.0    " 

Dressed  weight  at  time  of  killing, loO.O    " 

Loss  in  weight  by  dressing,  ...         32  lbs.,  or  19.7  per  cent. 

Dressed  weight  gained  during  expei'iment, ....       ,102.7  lbs. 

Cost  of  Feed  Consumed  during  Experiment. 

159.5  lbs.  Corn  IMeal,  at  $21.00  per  ton,         ....  $1  91 

184.0  gals.  Skim  Milk,  at  1.8  cents  per  gallon,      ...  3  31 

40.5  lbs.  Wheat  Bran,  at  |22.50  per  ton,        ....  0  4<> 

60.1  lbs.  Gluten  Meal,  at  ^22.50  per  ton,        ....  0  56. 

$6  24 
3.02  lbs.  of  diy  matter  fed  yielded  1  lb.  of  live  weight,  and  3.77  lbs.  of 

diy  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  G.l  cents. 

Fifth  Feeding  Experiment  (E,  F,  G,  II). 

Six  pigs  of  a  mixed  breed  were  secured  for  tlie  observa- 
tion ;  their  live  weights  varied  at  the  beginning  of  the  ex- 
periment from  25  to  30  pounds.  The  course  of  feeding  was- 
similar  to  that  adopted  in  the  two  previous  experiments - 
Skim-milk  and  corn  meal  furnished,  as  ia  the  previous  trials^ 
a  liberal  proportion  of  the  daily  diet ;  gluten  meal  and  wheat 
bran  were  used  in  a  somcAvhat  different  proportion  than 
before  as  food  ingredients  to  compound  the  desired  tem- 
porary fodder  ration.  The  feeding  began  with  four  quarts 
of  skim-milk  and  eight  ounces  of  corn  meal ;  the  increas- 
ing daily  demand  for  feed  was  supplied  by  a  mixture  of 
equal  weights  of  gluten  meal  and  wheat  bran  until  October 
31,  when  a  mixture  of  equal  weights  of  gluten  meal,  corn 
meal  and  wheat  bran  took  its  place  in  providing  the  desired 
daily  fodder  ration,  until  the  close  of  the  experiment,  Jan- 
uary 15,  1887.  At  that  time  from  forty-two  to  forty-eight, 
ounces  of  this  mixture  were  required  per  head. 

The  results  of  this  experiment,  judging  from  subsequent 
more  detailed  statements,  are  in  some  instances  more  favor- 
able than  those  previously  described ;  yet  they  fall  behind 
those  obtained  in  our  Earlier  experiments  (I.  and  II.). 
The  cost  of  feed  consumed  per  pound  of  dressed  pork  varied, 
in  three  cases,  from  5.2  to  5.8  cents,  and  reached  in  one 
case  6.32  cents.     The   amount  of  dry  matter  in  the  food 
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consumed  for  the  production  of  one  pound  of  dressed  pork 
varied,  in  three  cases,  from  3.56  to  3.99  pounds,  and  rose, 
in  one  case,  to  4.31  pounds.  The  live  weight  gained  during 
the  entire  experiment  varied  from  132  to  158  pounds.  Two 
animals  were  sick  for  some  weeks  and  appear  not  in  the 
record  below. 

[E.] 
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188fi  and  1887. 

lb.  oz. 

Sept.  15  to  Oct.    4, 

10.0 

80.0 

6.3 

6.3 

1:2.75 

30.8 

51.5 

1     1 

Oct.      6  to  Oct.  31, 

13.5 

108.0 

35.3 

35.3 

1:2.90 

51.5 

89.0 

1    C 

Nov.     1  to  Dec.  10, 

GC.O 

IGO.O 

46.0 

46.0 

1:3.52 

89.0 

133.0 

1    2 

Dec.    11  to  Jan.  15, 

47.S 

1-U.O 

29.8 

20.3 

1 : 3.39 

133.0 

164.3 

0  14 

Total  Amo7int  of  Feed  Consiimcd  frovi  Sept.  15  to  Jan.  15. 


137.3  lbs.  Corn  IMeal,  equal  to  dry  matter,  . 
402.0  qts.  Skini-niiik,  equal  to  diy  matter,  . 
117.4:  lbs.  Wheat  Bran,  et^ual  to  diy  matter, 

117.4  lb.s.  Gluten  Meal,  equal  to  dry  matter, 

Total  amount  of  dry  matter, 


119.58  lbs. 
111.58    " 
102.99    " 
10G.89    " 


441.04  lbs. 


Live  Avei;jht  of  aniratil  at  beginping  of  experiment,  .  30.8  lbs. 

Live  weight  at  the  time  of  killing, 164.3    " 

Live  weiglit  gained  during  experiment,       ....  133.5    " 

Dressed  weight  at  time  of  killing, 136.0    " 

Loss  in  Aveight  by  dressing,         .        .        .        28.5  lbs.,  or  17.3  per  cent. 
Dressed  weight  gained  dui'ing  experiment,        .        .        .  110.5  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

137.3  lbs.  Corn  IMeal,  at  $24.00  per  ton, f  1  64 

123.0  gals,  of  Skim-milk,  at  1.8  cents  per  gallon,       .        .        .  2  21 

117.4  lbs.  WhQ-xt  Bran,  at  f  22.50  per  ton, 1  32 

117.4  lbs.  Gluten  Meal,  at  §22.50  per  ton, 132 

$0.49 
3.30  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.99  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.8  cents. 
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1SS6  and  1S87. 

lb.  oz. 

Sept.  13  to  Oct.    4, 

10.0 

80.0 

6.3 

6.3 

1:2.75 

34.5 

56.3 

1    1 

Oc;t.      5  to  Oct.  31, 

13.5 

108.0 

35.0 

35.0 

1 : 2.90 

56.3 

99.5 

1  10 

Nov.     1  to  Dec.  10, 

69.3 

160.0 

49.3 

49.3 

1:3.57 

99.5 

156.3 

1     7 

Dec.    lltoJau.19, 

68.0 

160.0 

38.0 

38.0 

1:3.45 

156.3 

193.3 

0  13 

Total  Amount  of  Feed  Consumed  from  SejJt.  15  to  Jan.  19. 


150.8  lbs.  Corn  Meal,  equal  to  dry  matter, . 
508.0  qts.  Skim-milk,  equal  to  dry  matter,  . 
128.6  lbs.  Wheat  Bran,  equal  to  dry  matter, 
128.6  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter. 


Live  weiglit  of  animal  at  beginning  of  experiment, . 
Live  weiglit  at  time  of  killing,    .... 
Live  weight  gained  during  experiment, 
Dressed  weight  at  time  of  killing,       ... 


131.77  lbs. 

115.21    " 

113.10  ." 

117.10    " 

477.18  lbs. 

34.5  lbs. 

193.3    " 

158.8    " 

163.0    " 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  exjieriment. 


30.3  lbs.,  or  15.7  per  cent. 
133.9  lbs. 


Cost  of  Feed  Consuvied  during  Experiment. 

150.8  lbs.  Corn  Meal,  at  $24.00  per  ton, $1  81 

127.0  gals.  Skim-milk  at  1.8  cents  per  gallon,    ....  2  29 

128.6  lbs.  Wheat  Bran,  at  f  22.50  per  ton, 1  45 

128.6  lbs.  Gluten  Meal,  at  $22.50  per  ton, 1  45 

$7  00 

3.04  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.56  lbs.  of 

dry  matter  jdelded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.2  cents. 


[G.] 

Total  Amount  of  Feed  Consumed  from  Sept.  15  to  Jan.  19. 
150.0  lbs.  Corn  Meal,  equal  to  dry  matter,  ....        131.07  lbs. 
508.0  qts.  Skim-milk,  equal  to  dry  matter,  . 
128.0  lbs.  Wheat  Bran,  equal  to  dry  matter, 
128.0  lbs.  Gluten  Meal,  equal  to  dry  matter, 

Total  amount  of  dry  matter. 


115.21  " 
112.58  " 
116.54    " 

475.40  lbs. 
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Live  weight  of  animal  at  beginning  of  experiment,          .  32.0  lbs. 

Live  weight  at  time  of  killing, 1G4.0    " 

Live  weight  gained  during  experiment,      ....  132.0    " 

Dressed  weight  at  time  of  killing, 137.0    " 

Loss  in  weight  by  dressing,        .        .        .        27.0  lbs.,  or  16.4  jDer  cent. 

Dressed  weight  gained  during  experiment,        .         .        .  110.2  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

150.0  lbs.  Corn  Meal,  at  $24.00  per  ton, $1  80 

127.0  gals.  Skim-milk,  at  1.8  cents  per  gallon,   ....  2  29 

128.0  lbs.  Wheat  Bran,  at  $22.50  per  ton 1  44 

128.0  lbs.  Gluten  Meal,  at  $22.50  per  ton, 1  44 


$G  97 


3.60  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.31  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  di-essed  pork,  6.3  cents. 


[H.] 

Total  Amount  of  Feed  Consumed,  from  Sejit.  15  to  Jan.  19. 

149.5  lbs.  Com  Meal,  equal  to  dry  mattei*,  ....  130.63  lbs. 

508.0  qts.  Skim-milk,  equal  to  dry  matter,  ....  115.21    " 

127.4  lbs.  Wheat  Bran,  equal  to  dry  matter,        .        .        .  112.05    " 

127.4  lbs.  Gluten  Meal,  equal  to  tli-y  matter,        .        .        .  116.00    " 


Total  amount  of  dry  matter,         .  ...        473.89  lbs. 

Live  weight  of  animal  at  beginning  of  experiment,  .        .  33.0  lbs. 

Live  weight  at  time  of  killing, 178.3    " 

145.3    " 
153.0    " 
25.3  lbs.,  or  14.2  per  cent. 
124.7  lbs. 


Live  weight  gained  during  experiment. 
Dressed  weight  at  time  of  killing, 
Loss  in  weight  by  dressing, 
Dressed  weight  gained  during  experiment, 


Cost  of  Feed  Consumed  during  Experiment. 

149.5  lbs.  Corn  meal,  at  $24.00  per  ton, $1  79 

127.0  gals.  Skim-milk,  at  1.8  cents  per  gallon,    ....  2  29 

127.4  lbs.  Wheat  Bran,  at  $22.50  per  ton, 1  43 

127.4  lbs.  Gluten  Meal,  at  $22.50  per  ton 1  43 


?6  94 


3.26  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.80  lbs.  of 

diy  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  poi-k,  5.6  cents. 
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Summary  of  Experiments  III.,  IV.,  "V. 

fl 

c 

c 

£3 

-  to 

■^  te 

-3J4 

^ 

"-^ 

^ 

^-• 

T'E  -^ 

.s*-?  .J 

5,? 

.— ' 

~  :x 

C     ™     r; 

a 

ii 

g 

vi 

o^l 

j,_| 

i-n 

%   _ 

B-f 

G 

C-'. 

-B 

r  ai 

S  «i 

^   OT 

e)-=  X 

'/:  'S  X 

-Cg 

¥ 

St* 

•=5 

5" 

s  c  H- 

(A 

406.0 

303.0 

55.0 

65.0 

206.5 

174.9 

6.6 

in. 

(B,      .       . 

475.0 

303.0 

74.0 

74.0 

24.1.5 

205.9 

6.2 

fC,      .       . 

145.8 

185.0 

33.0 

43.4 

111.0 

89.3 

6.0 

IV.) 

Id,     .      . 

159.5 

184.0 

40  5 

50.1 

128.0 

102.7 

C.l 

p,     . 

137.3 

123.0 

117.4 

117.4 

133.5 

110.5 

6.8 

r,     . 

150.8 

127.0 

128.6 

128.6 

158.8 

133.9 

5.2 

V.J 

o,     . 

150.0 

127.0 

128.0 

128.0 

132.0 

110.2 

6.3 

LH,      .       . 

149.5 

127.0 

127.4 

127.4 

145.3 

1.53.0 

5.0 

1,773.9  j  1,479.0 

703.9 

703.9 

1,261.6 

1,080.4 

- 

iPotnl  Cost  of  Feed  Consumed  during  the  above-stated  Experime^its. 

1,778.9  lbs.  Corn  Meal $21  28 

1,479.0  gals.  Skim-milk 26  62 

703.9  lbs.  Wheat  Bran, 7  92 

723.9  lbs.  Gluten  Meal, 8  14 


$63  96 


Average  cost  of  feed  for  production  of  1  lb.  of  dressed  jiork,  5.92  cents. 
Mamirial  Value  of  the  Feed  Consumed  during  the  above  Experiments^ 

Corn  Meal.  Skim  Mil)c.  Wheat  Bran.  Gluten  Moal.  Total. 

$7  07  $13  31  $4  75  f6  33  $31  46 

Total  manurial  value  of  feed  for  production  of  1  lb.  of  dressed  pork 
2.91  cents. 


Sixth  Feeden^g  Experiment  (I,  J,  K,  L,  M). 

Seven  animals  of  a  mixed  breed  were  selected  for  the 
trial ;  their  live  weight  varied  from  40  to  GO  pounds  ;  five  of 
them  remained  well ;  two  became  sick  and  dropped  out  of 
the  experiment. 

The  feeding  began  Feb.  17th,  with  a  daily  ration  of 
seven  quarts  of  milk,  twenty-one  ounces  of  com  meal  and 
seven  ounces  each  of  wheat  bran  and  gluten  meal.  The 
amount  of  skim-milk  and  corn  meal  remained  the  same  dur- 
ing the  entire  trial,  and  a  mixture  of  equal  weight  parts  of 
gluten  meal  and  wheat  bran  su[)plied  subsequently  the  in- 
creasing demand  for  feed.  Seven  quarts  of  skim-milk, 
twenty-one  ounces  of  corn  meal  and  twenty-one  ounces  of 
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the  stated  mixture  were  fed  daily  to  each  animal,  at  the 
close  of  the  trial,  May  2,  1887.  The  cost  of  feed  con- 
sumed, per  pound  of  dressed  pork  produced,  varied  from 
G.72  to  4.32  cents.  Taking  the  entire  amount  of  dressed 
pork  produced,  during  the  experiment,  into  consideration, 
the  cost  of  feed  per  pound  of  dressed  pork  amounts  to  5.G9 
cents.  The  amount  of  dry  matter  contained  in  the  feed  re- 
quired to  produce  one  pound  of  dressed  pork  varied  from 
2.70  to  4.15  pounds. 

[I.] 
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Pcb.  17  to  Mar.    3, 

19.7 

105.0 

G.O 

6.0 

1:2.99 

42.0 

02.5 

r  0 

Mar.   4  to  Mar.  2S, 

32.8 

175.0 

16.4 

16.4 

1:3.13 

62.5 

98.5 

1    7 

Mar.  29  to  May    2, 

61.3 

245.0 

16.6 

16.6 

1:3.23 

08.5 

120.5 

0  13 

Total  Amount  of  Feed  Consumed  from  Feb.  17  to  May  2. 


113.8  lbs.  Corn  Meal,  equal  to  dry  matter,  . 
525.0  qts.  Skim-milk,  equal  to  dry  matter,  . 
39.6  lbs.  Wlieat  Bran,  equal  to  dry  matter, . 
39.6  lbs.  Gluten  ]Meal,  equal  to  dry  matter. 

Total  amomit  of  dry  matter,        .        .        .        . 

Live  wefght  of  animal  at  beginning  of  experiment, . 

Live  weight  of  animal  at  time  of  killing,  . 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing,       .         .         .         . 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment. 


99.43  lbs. 
119.07    " 
34.83    " 
3G.05    " 


289.38  lbs. 

42.0  lbs. 
125.0    " 

84.5    " 
104.4    " 
22.1  lbs.  or  17.5  per  cent. 

69.7  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 
113.8  lbs.  Corn  Meal,  at  $24.00  per  ton,       .... 
131.0  gals.  Skim-milk,  at  1.8  cents  per  gallon,    . 
39.6  lbs.  Wheat  Bran,  at  $22.50  per  ton,      .... 
39.6  lbs.  Gluten  Meal,  at  $22.50  per  ton,     .... 


.         .         .         fl  37 

2  36 

45 

45 

f4  63 
3.42  lbs.  of  diy  matter  fed  yielded  1  lb.  of  live  weight,  and  4.15  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.6  cents. 
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Feb.  17  to  Mar.    3, 

19.7 

105.0 

CO 

66 

1:2.99 

63.5 

87.0 

1     9 

Mar.  4  to  Mar.  28, 

32.8 

175.0 

16.4 

1C.4 

1:3.13 

87.0 

123.0 

1     7 

Mar.  29  to  May    2, 

61.3 

245.0 

IOC 

16.6 

1:3.23 

123.0 

173.0 

1    7 

Tbia?  Amount  of  Feed  Consumed  from  Feb.  17  to  May  2. 


11.3.8  lbs.  Corn  jMeal,  equ:il  to  diy  mattei%  . 
520.0  qts.  Skim-milk,  equal  to  dry  matter,  . 
39.0  lbs.  "Wheat  Bran,  e(iual  to  diy  matter, 
39.C  lbs.  Gluten  Meal,  equal  to  dry  matter, 

Total  amount  of  diy  matter. 


99.43  lbs 
119.07    " 
34.83    " 
36.05    " 


,  Live  weight  of  animal  at  beginning  of  experiment, . 
Live  weight  of  animal  at  time  of  killing,  . 
Live  weight  gained  during  experiment, 
Dressed  weight  at  time  of  killing,      .        .        .        . 
Loss  in  weight  by  dressing, 
Dressed  weight  gained  during  experiment. 


289.38  lbs. 

63.5  lbs. 
173.0    " 
109.5    " 
142.7    " 
30.3  lbs.,  or  17.5  per  cent. 
90.3  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

113.8  lbs.  Corn  Meal,  at  $24.00  per  ton, $137 

131.0  gals.  Skim-milk,  at  1.8  cents  jier  gallon,   ....  2  36 

39.6  lbs.  Wheat  Bran  at  $22.50  per  ton, 45 

39.0  lbs.  Gluten  Meal  at  f  22.50  per  ton, 45 

$4  03 
2.64  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.20  lbs.  of 

diy  matter  yielded  1  lb.  of  dressed  Aveight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.1  cents. 


[K.] 

Total  Amo7mt  of  Feed.  Consumed  from  Feb.  17  to  May  2. 
113.8  lbs.  Corn  Meal,  equal  to  dry  matter, ....  99.43  lbs.. 

525.0  qts.  Skim-milk,  equal  to  diy  matter,  . 
39.6  lbs.  AVheat  Bran,  equal  to  dry  matter, 
39.6  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter,        .... 


119.07  " 
34.83  " 
36.05    " 

289.38  lbs. 
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Live  "weight  of  animal  at  beginning  of  experiment, . 

Live  weight  of  animal  at  time  of  killing,  . 

Live  weight  gained  during  experiment, 

Dressed  weight  at  time  of  killing,      .... 

Loss  in  weight  by  dressing  .... 

Dressed  weight  gained  during  experiment, 

Cost  of  Feed  Consumed  during  Experiment 
113.8  lbs.  Corn  Meal,  at  $24.00  per  ton,      .         .         .         . 
131.0  gals.  Skim-milk,  at  1.8  cents  per  gallon,   . 
39.G  lbs.  Wheat  Bran,  at  §22.50  per  ton,     .        .        .        . 
39.6  lbs.  Gluten  Meal,  at  $22.50  per  ton,     .        .        .        . 


61, 

.'       .  145 

83 

119 

2.54  lbs.,  or  17.5  per 

68. 


5lb3. 
.0    " 
.5    " 
,6    " 
cent. 
9  lbs. 

$1  37 

2  36 

45 

45 


$4  63 
3.47  lbs.  of  dry  matter  fed  3aelded  1  lb.  of  live  weight,  and  4.20  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weiglit. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.72  cents. 

[L.] 

Total  Amotoii  of  Feed  Coiisumcd  from  Feb.  17  to  May  2. 
113.8  lbs.  Corn  Meal,  equal  to  dry  matter, ....  99.43  lbs. 

525.0  qts.  Skim-milk,  equal  to  dry  matter,  . 
39.G  lbs.  Wheat  Bran,  equal  to  dry  matter, 
89.6  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter, 

Live  weight  of  animal  at  beginning  of  experiment, 

Live  weight  of  animal  at  time  of  killing,  . 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing,      .... 

Loss  in  weight  by  dressing,  ....       25.1, 

Dressed  weiglit  gained  during  experiment, 

Cost  of  Feed  Consumed  during  Experiment 
113.8  lbs.  Corn  Meal,  at  $24.00  per  ton,      . 
131.0  gals,  of  Skim-milk,  at  1.8  cents  i^er  gallon, 
39.6  lbs.  Wlieat  Bran,  at  $22.50  per  ton,     . 
39.6  lbs.  Gluten  Meal,  at  $22.50  per  ton,     . 

$4  63 
3.42  lbs.  of  di-y  matter  fed  yielded  1  lb.  of  live  weight,  and  4.15  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  G.64  cents. 

[M.] 
Total  Amount  of  Feed  Consiimcd  from  Feb.  17  to  May  2. 
113.8  lbs.  Corn  Meal,  equal  to  dry  matter, ....  99.43  lbs. 

525.0  qts.  Skim-milk,  equal  to  dry  matter,  ....         119.07    " 
39.6  lbs.  Wheat  Bran,  equal  to  dry  matter,  .         .        .  34.83    " 

39.6  11)S.  Gluten  Meal,  equal  to  dry  mattei',         .         .         .  36.05    " 


119.07 

lua. 

34.83 

(C 

36.05 

ti 

289.36  lbs. 

59.0  lbs. 

143.5 

(I 

84.5 

" 

118.4 

" 

Dr  17.5  per  cent. 

69.7  lbs. 

t. 

$1  37 

2 

36 

. 

45 

45 

Total  amount  of  dry  matter. 


289.38  lbs. 
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Live  weight  of  animal  at  beginning  of  experiment, , 
Live  weight  of  animal  at  time  of  killing,  . 
Live  weight  gained  during  experiment. 
Dressed  weight  at  time  of  killing,      .        .        . 


46.0  lbs. 
170.0    " 
130.0    " 
145.2    " 


Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment, 


30.8  lbs.,  or  17.5  per  cent. 
107.2  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 
113.8  lbs.  Corn  Meal,  at  $24.00  per  ton,      .        .        .        . 
131.0  gals.  Skim-milk,  1.8  cents  per  gallon, 
39.6  lbs.  AVheat  Bran,  at  $22.50  per  ton,     .... 
39.6  lbs.  Gluten  Meal,  at  $22.50  per  ton,     .... 


$1  37 

2  3G 

45 

45 

$4  63 

2.23  lbs.  of  diy  matter  fed  yielded  1  lb.  of  live  weight,  and  2.70  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  i^ork,  4.32  cents. 


Summary  op  Experiment  VI. 
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113.8 

131.0 

S9.6 

39.0 

84.5 

69.7 

6.6 

J, 

113.8 

131.0 

39.6 

39.6 

109.5 

90.3 

5.1 

K 

113.8 

131.0 

39.6 

39.6 

83.5 

68.9 

0.72 

L, 

113.8 

131.0 

39.6 

39.6 

84.5 

69.7 

6.64 

M, 

113.8 

131.0 

39.6 

.      39.6 

130.0 

107.2 

4.32 

569.0 

655.0 

198.0 

198.0 

492.0 

405.8 

- 

Total  Cost  of  Feed  Consumed  during  the  above-stated  Experiment. 

569.0  lbs.  Corn  Meal, f  6  83 

655.0  gals.  Skim-milk, 11  79 

198.0  lbs.  A\lieat  Bran, 2  23 

198.0  lbs.  Gluten  Meal, 2  23 

$23.08 
Average  cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.69  cents. 

Ma?itirial  Value  of  the  Feed  Coiisumed  during  the  above  Experiment, 

Corn  Moal.         Skim-miltc.  Wheat  Bnin.  Glntcn  Meal.  Total. 

$2  27  %b  94  $1  33  fl  73  $11  27 

Manurial    value    of    feed    for    production   of  1  lb.  of  dressed    pork, 
2.78  cents. 
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Seventh  Feeding  Experiment. 

Seven  animals,  crosses  between  White  Chester  and  Black 
Berkshire,  served  in  this  experiment.  Their  live  weights 
were  from  twenty-two  to  twenty-six  pounds  in  case  of  dif- 
ferent animals.  The  same  fodder  articles  were  used  as  in 
the  third,  fourth,  fifth  and  sixth  experiments ;  they  were, 
however,  fed  in  different  proportions.  The  daily  ration  of 
corn  meal  was  gradually  increased  during  the  progress  of 
the  experiment,  for  the  purpose  of  altering  the  relative  pro- 
})ortion  between  the  nitrogenous  and  non-nitrogenous  matter 
in  the  feed.  The  relative  proportion  of  one  part  of  digesti- 
ble nitrogenous  matter  to  two  and  nine-tenth  parts  of  non- 
nitrogenous  matter  was  changed  at  stated  periods  until  it 
reached  1 : 4.28. 


Average  of  Daily  Rations. 


Corn  Meal 

Skim-milk 

Wheat  Bran 

Gluten  Meal 

(ounces). 

(quarts). 

(ounces). 

(ounces). 

Juue  28  to  July  11,  . 

8.00 

4 

- 

- 

July  12  to  July  25,  . 

12.00 

6 

- 

- 

July  2G  to  July  28,  . 

12.00 

6 

1.34 

2.66 

July  29  to  Aug.    8,  . 

12.00 

6 

2.00 

4.00 

Aug.    9  to  Aug.  15,  . 

14.67 

6 

2.66 

2.66 

Aug.  16  to  Aug.  23,  . 

17.34 

6 

5.33 

5.33 

Aug.  24  to  Aug.  29,  . 

20.00 

6 

8.00 

8.00 

Aug.  30  to  Sept.  12,  . 

23.34 

6 

11.35 

11.35 

Sept.  13  to  Sept.  26,  . 

29.00 

6 

17.00 

17.00 

Sept.  27  to  Oct.   11,  . 

47.00 

6 

12.00 

12.00 

Oct.   12  to  Oct.   27,  . 

62.66 

6 

15.66 

15.66 

The  cost  of  feed  consumed  varied,  in  case  of  different 
animals,  from  4.80  to  5.49  cents  per  pound  of  dressed  pork 
produced. 

Taking  the  entire  lot  of  animals  into  consideration  it 
amounts  to  5.15  cents  per  pound  of  dressed  pork  obtained. 
The  amount  of  dry  matter  contained  in  the  feed  required  for 
the  production  of  one  pound  of  dressed  pork  varied  from 
2.83  to  3.24  lbs. 
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lb.   oz. 

June  28  to  July  25, 

17.50 

140.0 

- 

- 

1:2.91 

25.75 

47.00 

0  12 

July  20  to  Aug.   8, 

10.50 

84.0 

1.63 

3.25 

1 : 2.85 

47.00 

63.50 

1     1 

Aug.    9  to  Sept.  26, 

68.59 

294.0 

31.83 

31.83 

1:3.39 

63.50 

130.50 

1     6 

Sept.  27  to  Oct.  27, 

106.34 

186.0 

26.58 

26,58 

1:4.30 

130.50 

189.50 

1  14 

Total  Amount  of  Feed  Consumed  from  June  28  to  Oct.  27. 

202.93  lbs.  Corn  Meal,  equal  to  dry  matter, 
704  qts.  Skim-milk,  equal  to  dry  matter,  . 
60.04  lbs.  Wheat  Bran,  equal  to  dry  matter, 
61.66  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter, 


Live  weight  of  animal  at  beginning  of  experiment, 

Live  weight  at  time  of  killing,    . 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment. 


176.39  lbs 

126.72    " 

53.35    " 

55.46    " 

441.92  lbs. 

nent, .         .           25.75  lbs 

189.50    " 

163.75    " 

148.00    " 

.     41  lbs.,  or  21  per  cent 

129.36  lbs 

Cost  of  Feed  Consumed  during  Experiment. 

202.93  lbs.  Corn  Meal,  at  $24.00  per  ton,    .... 
176  gals.  Skim-milk,  at  1.8  cents  per  gallon, 

60.04  lbs.  Wheat  Bran,  at  f  22.50  per  ton 

61.66  lbs.  Gluten  Meal,  at  $22.50  per  ton,  .... 


$2  44 

3  17 

68 

69 

f6  98 


2.51  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.18  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.39  cents. 
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1887. 

lb.  oz. 

June  28  to  July  25, 

17.50 

140.0 

- 

- 

1:2.91 

23.50 

44.00 

0  11 

July  26  to  Aug.   8, 

10.50 

84.0 

1.63 

3.25 

1:2.85 

44.00 

61.00 

1    3 

Aug.  9  to  Sept.  26, 

68.75 

294.0 

32.00 

32.00 

1:3.34 

61.00 

125.00 

1    5 

Sept.  27  to  Oct.  27, 

106.34 

186.0 

26.58 

26.58 

1:4.30 

125.00 

184.50 

1  14 

Total  Amount  of  Feed  Consumed  from  June  28  to  Oct.  27. 

203.09  lbs.  Corn  ]\Ieal,  equal  to  dry  matter, 
704  qts.  Skim-milk,  equal  to  dry  matter, 
60.21  lbs.  Wheat  Bran,  equal  to  dry  matter, 
61.83  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amoimt  of  dry  matter,         .... 


Live  weight  of  animal  at  beginning  of  experiment, . 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment, 

Dressed  weight  at  time  of  killing,       .... 


176.53  lbs 

126.72    " 

53.51    " 

55.62    " 

412.38  lbs 

23.50  lbs. 

184.50    " 

161.00    " 

144.00    " 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment. 


40.5  lbs.,  or  21  per  cent, 
127.19  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

203.09  lbs.  Corn  Meal,  at  $24.00  per  ton,     .... 
176  gals.  Skim-milk,  at  1.8  cents  per  gallon, 
60.21  lbs.  Wheat  Bran,  at  -$22.50  per  ton,    .... 
61.83  lbs.  Gluten  Meal,  at  $22.50  per  ton,   .... 


f2  44 

3  17 

68 

70 

$6  99 


2.56  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.24  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.49  cents. 
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Juno  23  to  July  25, 

17.50 

140.0 

- 

- 

1:2.91 

23.00 

45.00 

0  12 

July  20  to  Aug.   S, 

10.50 

84.0 

1.63 

3.25 

1:2.85 

45.00 

01.50 

1     2 

Aug.    9  to  Sept. 26, 

68.75 

294.0 

32.00 

32.00 

1:3.34 

61.50 

138.50 

1     9 

Sept.  27  to  Oct.  27, 

106.34 

186.0 

26.58 

26.58 

1:4.30 

138.50 

197.00 

1  14 

Total  Amount  of  Feed  Consumed  fro^n  June  28  to  Oct.  27. 

203.09  lbs.  Corn  Meal,  equal  to  dry  matter, 
704  qts.  Skim-milk,  equal  to  dry  matter,  . 
GO. 21  lbs.  Wheat  Bran,  equal  to  diy  matter, 
G1.83  lbs.  Gkiten  Meal,  equal  to  dry  matter, 

Total  amount  of  dry  matter,         .... 


Live  weight  of  animal  at  beginning  of  experiment. 
Live  weight  at  time  of  killing,    .... 
Live  weight  gained  during  experiment. 
Dressed  weight  at  time  of  killing,       .         .         .         , 


176.53  lbs 

126.72    " 

53.51    " 

55.62    " 

412.38  lbs 

23.00  lbs 

197.00    " 

174.00    " 

156.00    " 

Loss  in  weight  by  dressing. 

Dressed  weight  gained  daring  experiment, 


41  lbs.,  or  20  per  cent. 
139.20  lbs. 


Cost  of  Feed  Consumed  during  Exx)eriment. 

203.9  lbs.  Corn  Meal,  at  f  24.00  per  ton,       .... 
176  gals.  Skim-milk,  at  1.8  cents  per  gallon. 
60.21  lbs.  Wheat  Bran,  at  |22.50  per  ton,    .... 
61.83  lbs.  Gluten  Meal,  at  $22.50  per  ton,   .... 


|2 

44 

3 

17 

68 

70 

$6  99 


2.37  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  2.96  lbs.  of 

dry  matter  yielded  1  lb.  of  di-essed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.02  cents. 
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1887. 

lb.   oz. 

June  28  to  July  25, 

17.50 

140.0 

- 

- 

1 : 2.91 

28..50 

54.75 

0  15 

July  26  to  Aug.   8, 

10.50 

84.0 

1.63 

3.25 

1:2.85 

54.75 

70.75 

1     2 

Aug.   9  to  Sept.  26, 

68.41 

294.0 

31.67 

31.67 

1:3.34 

70.75 

143.00 

1     8 

Sept.  27  to  Oct.  25, 

97.68 

174.00 

24.41 

24.41 

1:4.28 

143.00 

193.00 

1    9 

Total  Aynount  of  Feed  Consumed  from  June  28  to  Oct.  25. 

194.09  lbs.  Corn  Meal,  equal  to  cliy  matter,         .         .         .  168.70  lbs. 

692  qts.  Skim-milk,  equal  to  dry  matter,     ....  124.56    " 

57.71  lbs.  Wheat  Bran,  equal  to  dry  matter,         .         .         .  51.28    " 

59.3;i  lbs.  Gluten  Meal,  equal  to  dry  matter,        .         .         .  53.37    " 


Total  amount  of  dry  matter, 


397.91  lbs. 


Live  weight  of  animal  at  beginning  of  experiment, .         .  28.50  lbs. 

Live  weight  at  time  of  killing, 193.00    " 

Live  weight  gained  during  experiment,      ....         164.50    " 

Dressed  weight  at  time  of  killing, 158.00    " 

Loss  in  weight  by  dressing,  ....     35  lbs.,  or  22  per  cent. 

Dressed  weight  gained  during  exjieriment,         .         .         .         128.31  lbs. 


Cost  of  Feed  Consumed  during  Exiicriment. 

194.09  lbs.  Corn  Meal,  at  $24.00  per  ton,     .... 
173  gals.  Skim-milk,  at  1.8  cents  per  gallon, 
57.71  lbs.  Wheat  Bran,  at  $22.50  per  ton,    .... 
59.93  lbs.  Gluten  IMeal  at  $22.50  per  ton,     .... 


$2  32 

3  11 

65 

68 


76 


2.41  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.10  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.27  cents. 
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lb.  oz. 

June  28  to  July  25, 

17.50 

140.0 

- 

- 

1:2.91 

23.50 

50.00 

0  15 

July  26  to  Aug.  8, 

10.50 

84.0 

1.63 

3.25 

1:2  85 

50.00 

65.25 

1     1 

Aug.   9  to  Sept.  26, 

68.75 

294.0 

32.00 

32.00 

1:3.34 

65.25 

144.25 

1    9 

Sept.  27  to  Oct.  25, 

97.68 

174.0 

24.41 

24.41 

1:4.28 

144.25 

201.00 

1  13 

Total  Amount  of  Feed  Consumed  from  June  28  to  Oct.  25. 

194.43  lbs.  Corn  Meal,  equal  to  dry  matter,        .         .         .  1G9.00  lbs. 

692  qts.  Skim-milk,  equal  to  dry  matter,      ....  124.56    " 

58.04  lbs.  Wheat  Bran,  equal  to  dry  matter,        .         .         .  51.58    " 

59.66  lbs.  Gluten  Meal,  equal  to  dry  matter,       .        .         .  53.67    " 


Total  amount  of  dry  matter. 


398.81  lbs. 


Live  weight  of  animal  at  beginning  of  experiment. 

Live  weight  at  time  of  killing,   . 

Live  Aveight  gained  during  experiment. 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment. 


23.50  lbs. 
201.00    " 
177.50    " 
156.00    " 
45  lbs.,  or  22  per  cent. 
138.45  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

194.43  lbs.  Com  Meal,  at  ^4.00  per  ton, $2  33 

173  gals.  Skim-milk,  at  1.8  cents  per  gallon,      ....  3  11 

68.04  lbs.  Wheat  Bran,  at  $22.50  per  ton, 65 

59.66  lbs.  Gluten  Meal,  at  $22.50  per  ton, 67 


2.24  lbs.  of  diy  matter  fed  yielded  1  lb.  of  live  weight,  and  2.8! 

diy  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.89  cents. 
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1887. 

lb.  oz. 

June  28  to  July  25, 

17.50 

140.0 

- 

- 

1:2.91 

21.50 

48.00 

0  15 

July  26  to  Aug.  8, 

10.50 

84.0 

1.63 

3.25 

1:2.85 

48.00 

63.00 

1    1 

Aug.   9  to  Sept.  26, 

68.75 

294.0 

32.00 

32.00 

1:3.34 

63.00 

135.00 

1     7 

Sept.  27  to  Oct.  25, 

97.68 

174.0 

24.41 

24.41 

1:4.28 

135.00 

184.00 

1    9 

Total  Aynoimt  of  Feed  Consumed  from  June  28  to  Oct.  25. 


194.43  lbs.  Coi'n  Meal,  equal  to  dry  matter, 
692  qts.  Skim-milk  equal  to  dry  matter, 
58.04  lbs.  Wheat  Bran,  equal  to  dry  matter, 
59. G6  lbs.  Gluten  Meal,  equal  to  dry  matter, 

Total  amount  of  dry  matter. 


169.00  lbs. 

124.56  « 
51.58  " 
53.67    " 


398.81  lbs. 


Live  weight  of  animal  at  beginning  of  exijeriment,  .         .  21.50  lbs. 

Live  weight  at  time  of  killing, 184.00    " 

Live  weight  gained  during  experiment,      ....        162.50    " 

Dressed  weight  at  time  of  killing, 145.00    " 

Loss  in  weight  by  dressing,         ....      39  lbs.  or  21  per  cent. 
Dressed  weight  gained  during  experiment,        .        .        .        128.38  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

194.43  lbs.  Corn  Meal,  at  $24.00  per  ton,     .... 
173  gals.  Skim-milk,  at  1.8  cents  per  gallon, 
58.04  lbs.  Wheat  Bran,  at  $22.50  per  ton,    .... 
59.66  lbs.  Gluten  Meal,  at  $22.50  per  ton. 


12  33 

3  11 

65 

67 

$6  76 


2.45  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.10  lbs.  of 

di-y  matter  jd elded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.26  cents. 
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lb.  oz. 

June  2S  to  July  25, 

17.50 

140.0 

- 

- 

1:2.91 

25.75 

53.50 

0  15 

July  26  to  Aug.  8, 

10.50 

84.0 

1.63 

3.25 

1 :2.85 

63.50 

70.00 

1     2 

Aug.   9  to  Sept.  26, 

6S.75 

294.0 

32.00 

32.00 

1:3.34 

70.00 

147.00 

1     9 

Sept.  27  to  Oct.  25, 

97.68 

174.0 

24.41 

24.41 

1:4.28 

147.00 

204.00 

1  13 

Total  Amount  of  Feed  Consumed  from  June  28  to  Oct.  25. 

194.43  lbs.  Corn  Meal,  equal  to  dry  matter,         .         .         .  169.00  lbs. 

692  qts.  Skim-milk,  equal  to  dry  matter,     ....  124.56    " 

58  04  lbs.  Wheat  Bran,  equal  to  dry  matter,         .         .         .  51.58    " 

59. GG  lbs.  Gluten  Meal,  equal  to  dry  matter,                 .         .  53.67    " 


Total  amount  of  diy  matter. 


398.81  lbs. 


Live  weight  of  animal  at  begimiing  of  experiment, 

Live  weight  at  time  of  killing,    . 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment, 


25.75  lbs. 
204.IJ0    " 
178.25    " 
1G2.00    " 
42  lbs.,  or  21  i^er  cent. 
140.85  lbs. 


Cost  of  Feed  Consumed  during  Exjieriment 

194.43  lbs.  Corn  Meal,  at  $24.00  per  ton 

173  gals.  Skim-milk,  at  1.8  cents  per  gallon, 
58.04  lbs.  Wheat  Bran,  at  $22.50  per  ton,    . 
59.66  lbs.  Gluten  Meal,  at  $22.50  per  ton,    . 


f2  33 
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2.23  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight ;  and  2.83  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.80  cents. 
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Summary  of  Experiment  VII. 


■3 

8" 

Skim-milk  (in 
gals.). 
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s 
g 
a 

0'^ 

Live   Weight 
gained    during 
Experiment. 

"5^ 

"Op 

5"" 

N 

202.93 

176.0 

60.04 

61.00 

163.75 

129.36 

5.39 

O,  .   .   .   . 

203.09 

176.0 

60.21 

61.83 

161.00 

127.19 

5.49 

P 

203.00 

176.0 

60.21 

01.83 

174.00 

139.20 

5.02 

Q, 

194.09 

173.0 

57.71 

59.93 

164.50 

128.31 

5.27 

R 

194.43 

173.0 

58.04 

59.66 

177. .50 

138.45 

4.89 

s 

194.43 

173.0 

58.04 

59.66 

162.50 

128.38 

5.26 

T 

194.43 

173.0 

58.04 

59  66 

178.25 

140.85 

4.80 

1,386  40 

1,220.0 

412.29 

424.23 

1,181.50 

931.74 

- 

Total  Cost  of  Feed  consumed  during  the  above-stated  Experiment. 

1,386.40  lbs.  Com  Meal, $16  64 

1,220.0  gals.  Skim-milk, 21  96 

412.29  lbs.  Wheat  Bran, 4  64 

424.23  lbs.  Gluten  Meal, 4  77 


$48  01 
Average  cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.15  cents. 

Manurial  Value  of  the  Feed  consumed  during  the  above  Experiment. 


Cprn  Meal. 
$5  52 


Skim-milk. 

$11  32 


Wheat  Bran. 

$2  97 


Gluten  Meal. 

$3  71 


Total. 

$23  52 


Manurial  value  of  feed  for  production  of  1  lb.  of  dressed  pork,  2.52 
cents. 


Taking  for  ijranted  that  in  raisins;  one  and  the  same  kind 
of  animals  to  corresponding  weights,  practically  the  same 
amount  of  nitrogen,  phosphoric  acid,  potassa,  etc.,  will  be 
retained  in  the  animal  system,  it  follows  that  the  excess  of 
any  one  of  these  constituents  of  one  diet  as  compared  with 
another  one  must  count  in  favor  of  the  higher  commercial 
value  of  the  manurial  residue  of  that  particular  diet. 

Accepting  this  view  regarding  the  final  determination  of 
net  cost  of  feed  as  correct,  it  will  be  noticed,  in  the  subse- 
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quent  summary  of  our  previously  described  six  feeding  ex- 
periments, that  an  addition  of  gluten  meal  and  wheat  bran  to 
a  diet  consisting  of  skim-milk  and  corn  meal,  reduces  the 
cost  of  dressed  pork,  in  consequence  of  the  higher  value  of 
the  manurial  refuse  obtained.  As  we  sold  our  dressed  pork 
for  from  5^  to  71  cents  per  pound,  we  received  from  1.5  to 
3.5  cents  for  labor,  housing,  etc. 

Our  seventh  feeding  experiment  has  given  us  the  most 
satisfactory  pecuniary  results  ;  for  the  net  cost  of  feed  con- 
sumed amounted  to  3.39  cents  per  pound  of  dressed  pork 
produced,  after  allowing  a  loss  of  thirty  per  cent,  of  the 
manurial  value  of  the  feed,  in  consequence  of  the  growth  of 
the  animal. 


Summary  of  Experiments  II.,  III.,  IV.,  V.,  VI.,  VII. 


■"""  3  s 

II. 

■73  O 

3  i-  o  £ 

•oS-; 

=  5" 

^i|"S^ 

EXPERIMENTS. 

= .? ■-  On 

^o| 

1.  -> 

C-i^s 

■s-g^ 

S  CkI? 

Is^-ag 

ilal 

0  =  ^ip°a 

< 

<*i 

^ 

II., 

3.31 

5.51 

2.30 

3.90 

III.,  IV.,  v.,         .        .        .        . 

3.86 

5.92 

2.91 

3.88 

VI 

3.56 

5.69 

2.78 

3.74 

VII., 

3.07 

5.15 

2.52 

3.39 

Valuation  of  Essential  Fertilizing  Constituents  contained  in  the 
Various  Articles  of  Fodder  used. 


Per  Cent. 

Com 

Skim- 

Wheat 

Gluten 

Meal. 

milk. 

Bran. 

Meal. 

Moisture, 

10.00 

90.00 

10.80 

8.80 

Nitrogen  (17  cents  per  pound),    . 

1.96 

0.55 

2.80 

5.03 

Phosphoric  acid  (6  cents  per  pound),  . 

0.77 

0.17 

2.36 

0.30 

Potassium  oxide  (4|  cents  per  pound), 

0.45 

0.20 

1.36 

0.03 

Valuation  per  2,000  pounds. 

$7  97 

$2  25 

$13  51 

fl7  49 
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Average  Analysis  of  Skim-milk. 

Per  cent. 

Moisture  at  100°  C, 89.78 

Dry  Matter, 10.22 


Analysis  of  Dry  Matter 
Ash  (Mineral  Matter),         .... 

Fat,        .         . 

Protein  (Nitrogenous  Matter),     . 
Non-nitrogenous  Extract  Matter, 


100.00 

7.82 

3.23 

34.54 

54.40 

100.00 


Nutritive  Ratio,  1 : 1.8. 


The  sldm-milk  contained  10.22  per  cent,  of  solids;  one 
quart  of  it  weighed  35.5  ounces,  and  contained  3.63  ounces 
of  solids ;  one  gallon  contained  14.52  ounces  of  dry  organic 
matter. 

Used  in  the  second,  third,  fourth,  fifth  and  sixth  experi- 
ments. 

[Average  of  two  Analyses.] 

Per  cent. 

"Moisture  at  100°  C, 91.00 

Dry  Matter, 9.00 

100.00 

Analysis  of  Dry  Matter. 

Ash  (Mineral  Matter), 6.67 

Fat, 2.78 

Protein  (Nitrogenous  Matter), 34.00 

Non-nitrogenous  Extract  Matter, 56.55 


100.00 
Nutritive  Ratio,  1 :1.86. 


Used  in  the  seventh  feeding  experiment. 
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GLUTEN    MEAL. 

99-82  per  cent,  passed  through  Mesh  144  to  square  inch. 


, 

V- 

,^ 

<►. 

s 

.=    o 

s  ° 

'h  °   • 

o 

5  2. 

bo  5 

■s  ^1 

5 

tuci 
in  a 
lbs 

Q  «  E 

c  2  « 

" 

onsti 
lbs.) 
2,000 

ound 
ble  ii 
2,000 

3 

P, 

- 

^ 

Ch 

fei 

Moisture  at  100°  C,     . 

8.45 

1G9.00 

1 

1 

X 

Dry  Matter, .... 

91.55 

1,831.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Drij  Matter. 

Crude  Ash,  .... 

0.76 

15.20 

_ 

_ 

t^ 

"      Cellulose,  . 

1.73 

34.60 

11.76 

34 

j>S 

"      Fat,    .... 

9.34 

186.80 

141.97 

76 

"      Protein  (Nitrogenous 

Matter), 

35.31 

706.20 

600.27 

85 

Non-nitrogenous  Extract 

Matter,      .... 

52.80 

1,057.20 

993.76 

94 

100.00 

2,000.00 

1,747.76 

- 

^ 

Used  in  the  third  experiment. 


GLUTEN  ]\IEAL. 


s 

o 
a     o 

i  I 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

5°2- 

'c   >>  S 

hJ  ^   Xj 

g  3  '-S 

p5 

6 

Hi 
J) 

Moisture  at  100°  C,     . 

8.95 

179.00 

Dry  ^Matter,  .... 

91.05 

1,821.00 

- 

- 

100.00 

2,000.00 

- 

Ajialifsis  of  Brif  Matter. 

Crude  Ash.  .... 

0.76 

15.20 

- 

- 

o 
o 

"      Cellulose,  . 

1.58 

31.60 

10.74 

34 

>  CO 

"      Fat,    .... 

7.51 

150.20 

114.15 

76 

"      Protein  (Nitrogenous 

Matter), 

30.81 

616.20 

523.77 

85 

Non-nitrogenous    Extract 

Matter,      .... 

59.34 

1,186.80 

1,115.59 

94     j 

100.00 

2,000.00 

1,764.25 

- 

Used  in  the  fourth,  fifth  and  sixth  experiments. 
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GLUTEN  MEAL. 
91-44  per  cent,  passed  through  Mesh  144  to  square 


inch. 


■I    g 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

~  ^  •• 

o  >>  3 

■  iS  ^ 

III 

3 

Moisture  at  100°  C,      . 
Dry  Matter,  .... 

10.04 
89.96 

200.80 

1,799.20 

_ 

- 

> 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

"      Cellulose.  . 

"      Fat,    .... 

"      Protein  (Nitrogenous 
Matter), 
Non-niti-ogenous  Extract 

]\Iatter,      .... 

100.00 

0.78 
4.45 
9.34 

34.67 

50.76 

2,000.00 

15.60 

89.00 

186.80 

693.40 

1,015.20 

30.26 
141.96 

589.59 

954.29 

34 
76 

85 

94 

t^ 

100.00 

2,000.00 

1,716.10 

- 

Used  in  the  seventh  feeding  experiment. 


CORN   MEAL. 


, 

-  V. 

1  ^ 

•  ^ 

S 

.=    o 

-^    o     . 

o 

'£■  ° 

i  = 

o  >:■  § 

« 

tc    = 

s  .s 

tuei 
in  a 

lbs 

"^  ^  s 

> 

•3    .=    o 

S  S  S 

ff    o 

c  S   °, 

g  ^  s 

I.    S    o 

O     .O     <M 

Ch 

^ 

Moisture  at  100°  C,      . 

12.62 

252.40 

Dry  iNIatter,  .... 

87.38 

1,747.60 

- 

- 

100.00 

2,000.00 

- 

-  1 

I 

Analysis  of  Dry  Matter. 

Crude  Ash,  . 

1.56 

31.20 

- 

- 

<» 

"      Cellulose,  . 

2.66 

53.20 

18.09 

34 

}»  00 

"      Fat,    .... 

4.27 

85.40 

64.90 

76 

"      Protein  (Nitrogenous 

Matter), 

11.43 

228.60 

194.31 

85 

Non-nitrogenous  Extract 

]\Iatter,      .... 

80.08 

1,601.60 

1,. 505. 50 

94 

100.00 

2,000.00 

1,782.80 

- 

J 

Used  in  the  second,  fourth,  fifth  and  sixth  experiments. 
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CORN  MEAL. 
93.28  per  cent,  passed  through  Mesh  144  to  square  inch. 


1. 

bo    c 
«    o 

c  H 

9    o 

Constituents    (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    digesti- 
ble in  a  ton  of 
2,000  lbs. 

£  5 

.2 

a 

1 

3 

Moisture  at  100°  C,     . 

11.95 

239.00 

Dry  Matter, .... 

88.05 

1,761.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 
Crude  Ash,  .        .        .        . 

1.59 

31.80 

"      Cellulose,  . 

2.59 

51.80 

17.61 

34 

'  l>^ 

"      Fat,    .... 

4.43 

88.60 

67.34 

76 

"      Protein  (Nitrogenous 
Matter), 
Non-niti'ogenous  Extract 

13.13 

262.60 

223.21 

85 

Matter,      .... 

78.26 

1,565.20 

1,471.29 

- 

100.00 

2,000.00 

1,779.45 

- 

/ 

Used  in  the  third  feeding  experiment. 


CORN  MEAL. 

[Average  of  two  Analyses.] 


a 

o 
O 

o    o 

"    o 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

> 

Moisture  at  100°  C,      . 

13.08 

261.60 

Dry  Matter, .... 

86.92 

1,738.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

1.66 

33.20 

CO 

CO 

"      Cellulose,  . 

3.49 

69.80 

23.73 

34 

J-oi 

"      Fat,    .... 

4.97 

99.40 

75.54 

76 

^ 

"      Protein  (Nitrogenous 

Matter),. 

10.39 

207.80 

176.63 

85 

Non-nitrogenous  Extract 

Matter,      .... 

79.49 

1,589.80 

1,494.41 

94 

100.00 

2,000.00 

1,770.41 

- 

Used  in  the  seventh  feeding  experiment. 
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WHEAT    BRAN. 

81.93  per  cent,  passed  through  Mesh  144  to  square  inch. 


a 

o 

CJ 

to   c 
a    o 
a  5 

S      o 

S    c 

&4 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

d 

a 

> 

3 
'A 

Moisture  at  100°  C,     . 

12.05 

241.00 

Dry  Matter, .... 

87.95 

1,729.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,    .... 

6.64 

132.80 

— 

_ 

t>; 

Cellulose,  . 

11.49 

229.80 

45.96 

20 

>     .. 

"      Fat,    .... 

4.75 

95.00 

76.00 

80 

^ 

Protein  (Nitrogenous 

Matter) , 

17.86 

357.20 

314.34 

88 

Xon-nitrogenous    i^x  tract 
Matter,      .... 

59.26 

1,185.20 

948.16 

80 

100.00 

2,000.00 

1,384.46 

- 

Used  in  the  third,  fourth,  fifth  and  sixth  experiments. 


WHEAT  BRAN. 

73.36 per  cent,  passed  through  Mesh  144  to  square  inch. 


t*. 

V- 

a 

?  ^ 

Q   °   » 

o 

2  .9 

tuents 
in  a  toi 
lbs. 

ti   S 

5  .  . 

"5  >.g 

a 
M 
o 
> 

'■3    ^    g 

"  » s 

s  a 

1   S   o<- 

i  3  1 

S  tsO 

3 

fc, 

o 

c 

Oh 

;^ 

Moisture  at  100°  C,     . 

11.14 

222.80 

Dry  Matter, .... 

88.86 

1,777.20 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,  .... 

6. .59 

131.80 

— 

— 

"-0 
00 

Cellulose,  . 

12.80 

256.00 

51.20 

20 

><:o 

"      Fat,    .... 

6.00 

120.00 

96.00 

80 

Protein  (Niti-ogenous 

Matter), 

17.72 

354.40 

311.87 

88 

Non-nitrogenous  Extract 

Matter,      .... 

56.89 

1,137.80 

910.04 

80 

100.00 

2,000.00 

1,369.11 

1 

Used  in  the  seventh  feeding  experiment. 
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O^    FODDER    SUPPLY,    AKD    ANALYSES 
OF    FODDER    ARTICLES. 


On  Fodder  Supply. 

The  practice  of  raising  a  greater  variety  of  valuable  crops 
for  green  fodder  deserves  the  serious  consideration  of  farm- 
ers engaged  in  the  dairy  business,  for  it  secures  a  liberal 
supply  of  healthy,  nutritious  fodder,  at  a  time  when  hay 
becomes  scarca  and  costly,  and  when  it  would  be  still  a 
wasteful  practice  to  feed  an  imperfectly  matured  green  fod- 
der corn.  The  frequently  limited  area  of  land  fit  for  a 
remunerative  production  of  grasses,  and  the  not  less  recog- 
nized exhausted  condition  of  a  large  proportion  of  natural 
pastures,  makes  it  but  judicious  to  consider  seriously  the 
means  which  promise,  not  only  to  increase,  but  also  to 
cheapen,  the  products  of  the  dairy. 

A  liberal  introduction  of  reputed  forage  crops  into  farm 
operations  has,  everywhere  in  various  directions,  promoted 
the  success  of  agricultural  industry.  The  desirability  of  in- 
troducing a  greater  variety  of  fodder  plants  into  our  farm 
management  is  generally  conceded.  In  choosing  plants  for 
that  purpose,  it  seems  advisable  to  select  crops  which  would 
advantageously  supplement  our  leading  fodder  crop  (aside 
from  the  products  of  pastures  and  meadows), — the  fodder 
corn  and  corn  stover. 

Taking  this  view  of  the  question,  the  great  and  valualile 
family  of  leguminous  plants,  as  clovers,  vetches,  lucerne, 
serradella,  peas,  beans,  lupines,  etc.,  is,  in  a  particular  de- 
gree, well  qualified  for  that  purpose.  They  deserve  also  a 
decided  recommendation  in  the  interest  of  a  wider  range 
for  the  introduction  of  economical  systems  of  rotations, 
under  various  conditions  of  soil,  and  different  requirements 
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of  markets.  Most  of  these  fodder  plants  have  an  extensive 
root  system,  and,  for  this  reason,  largely  draw  their  plant- 
food  from  the  lower  portion  of  the  soil.  The  amount  of 
stubble  and  roots  they  leave  behind  after  the  crop  has  been 
harvested  is  exceptionally  large,  and  decidedly  improves 
both  the  physical  and  chemical  condition  of  the  soil.  The 
lands  are  consequently  better  fitted  for  the  production  of 
shallow-growing  crops,  as  grains,  etc.  Large  productions 
of  fodder  crops  assist  in  the  economical  raising  of  general 
farm  crops ;  although  the  area  devoted  to  the  cultivation  of 
the  latter  is  reduced,  the  total  yield  of  the  land  is  usually 
more  satisfactory. 

One  of  the  foremost  experts  in  stock-feeding,  Julius 
Kiihn  of  Halle,  Germany,  expressed  the  whole  question 
in  the  following  terse  manner  :  ' '  Much  fodder,  —  much 
manure,  large  crops  and  more  money  in  the  end." 

Each  farmer  ought  to  make  his  selection,  from  amonsr  the 
various  fodder  plants,  to  suit  his  individual  resources  and 
wants  ;  yet,  adopting  this  rule  as  his  guide,  he  ought  to  make 
his  selection  on  the  basis  that  the  crop  which  is  capable  of 
producing,  for  the  same  area,  the  largest  quantity  of  nitro- 
gen—  containing  food  constituents,  at  the  least  cost,  is,  as 
a  rule,  the  most  valuable  one  for  him. 

Our  prominent  fodder  plants  may  be  classified,  in  regard 
to  the  relative  proportion  of  their  nitrogenous  organic  food 
constituents  to  their  non-nitrogenous  organic  food  con- 
stituents (nutritive  ratio),  in  the  following  order  :  — 

1.  Leguminous  plants,  clover,  vetch,  etc.,  .        .        .         1 :2.2  to    1:4.5 

2.  Grasses, 1 :5.0  to    1 :8.0 

3.  Green  corn,  roots  and  tubers, 1 :6.0  to  1 :15.0 

The  value  of  an  article  of  fodder  may  be  stated  from  two 
different  stand-points, —  that  is,  with  reference  to  its  cost  in 
the  local  market,  and  with  reference  to  its  nutritive  feeding 
value.*  The  market  price  may  be  expressed  by  a  definite 
sum  for  each  locality  ;  it  depends  on  demand  and  supply  in 
the  market,  and  it  is  beyond  the  control  of  the  individual 
farmer.     The   nutritive   value,  or,  commonly   called,    food 

*  For  details  regarding  estimation  of  nutritive  ratio,  see  article  on  "  Fodder  and 
Fodder  Analysis,"  Page  31-37,  Fourth  Annual  Report. 
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value,  of  the  article  cannot  be  expressed  by  a  definite  sum ; 
it  varies  with  a  more  or  less  judicious  application,  and  de- 
pends also,  to  a  considerable  degree,  on  its  adaptation  under 
varying  circumstances. 

To  secure  the  most  satisfactory  returns  from  feeding  our 
home-raised  fodder  crops,  is  as  important  a  question  as  that 
of  raising  them  in  an  economical  manner.  The  question 
whether  one  or  the  other  fodder  mixture  will  prove,  ulti- 
mately, under  otherwise  corresponding  circumstances,  the 
cheapest  one,  can  only  be  answered  intelligently  when  both 
the  original  cost  of  the  feed  consumed,  and  the  value  of  the 
manurial  residue  subsequently  obtained,  are  duly  considered. 

The  composition  of  the  various  articles  of  food  used  in 
farm  practice  exerts  a  decided  influence  on  the  manurial 
value  of  the  animal  excretions,  resulting  from  their  use  in 
the  diet  of  different  kinds  of  farm  live-stock.  The  more 
potash,  phosphoric  acid,  and,  in  particular,  nitrogen,  a  fod- 
der contains,  the  more  valuable  will  be,  under  otherwise 
corresponding  circumstances,  the  manurial  residue  left 
behind,  after  it  has  served  its  purpose  as  a  constituent  of  the 
food  consumed. 

As  the  financial  success  in  most  farm  management  depends, 
in  a  considerable  degree,  on  the  amount,  the  character  and 
the  cost  of  the  manurial  refuse  material  secured  in  connec- 
tion With  the  special  farm  industry  carried  on,  it  needs  no 
further  argument  to  prove  that  the  relations  which  exist 
between  the  composition  of  the  fodder  and  the  value  of  the 
manure  resulting  deserves  the  careful  consideration  of  the 
farmer,  when  devising  an  efficient  and  at  the  same  time  an 
economical  diet  for  his  live-stock. 


Fodder  Corn  and  Corn  Ensilage. 

In  the  fourth  annual  report  on  the  work  of  the  Experiment 
Station,  it  was  stated  that  a  series  of  tests  carried  out  Avith 
plants  taken  from  our  fields  had  demonstrated  the  fact  that 
the  vegetable  matter  in  the  variety  of  corn  on  trial  (Clark) 
had  increased  from  fifty  to  one  hundred  per  cent,  in  actual 
weight  between  the  time  of  the  first  appearance  of  the  tassel 
.and  the  beginning  of  the  kernels  to  glaze.     It  was  found 
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that  the  same  variety  of  corn,  raised  under  fairly  corre- 
sponding circumstances,  as  far  as  the  general  character  of  the 
soil  and  the  mode  of  cultivation  are  concerned,  contained,  in 
one  hundred  weight  parts,  at  the  time  of  the^rs^  appearance 
of  the  tassel,  from  twelve  to  ff teen  weight  parts  of  dry  vege- 
table matter,  and  from  eighty-Jive  to  eighty-eight  parts  of 
water ;  while  at  the  time  of  the  beginning  of  the  glazing  of 
the  kernels,  the  former  was  noticed  to  vary  from  twenty-three 
to  twenty-eight  weight  parts,  and  the  water  from  Sf-venty- 
seven  to  seventy-two.  These  results  of  our  investigation  left 
no  doubt  concerning  the  fact  that  our  green  fodder  corn,  at 
the  time  of  the  beginning  of  the  glazing  of  the  kernels, 
contained  nearly  twice  as  much  vegetable  matter  per  ton 
weight  of  corn  as  at  the  time  of  the  appearance  of  the 
tassels. 

This  feature  in  the  change  of  the  composition  of  the 
fodder  corn  during  its  growth  is  not  an  exceptional  one ; 
similar  changes  are  noticed  in  all  our  farm  plants.  Our  ob- 
servations in  this  direction  were  reported  for  the  purpose 
of  furnishing  some  more  definite  numerical  values  for  the 
consideration  of  our  practical  farmers.  As  long  as  the  vital 
energy  of  an  annual  plant  is  still  essentially  spent  in  the 
increase  of  its  size,  as  a  rule,  but  a  comparatively  small 
amount  of  valuable  organic  compounds,  as  starch,  sugar, 
etc.,  accumulate  within  its  cellular  tissue.  The  comparative 
feeding  A'^alue  of  the  same  kind  of  fodder  plants,  or  any  par- 
ticular part  of  such  plants,  is  not  to  be  measured  by  its  size, 
but  by  the  quantity  of  valuable  organic  nitrogenous  and 
non-nitrogenous  constituents  stored  up  in  its  cellular  system. 
The  larger  or  smaller  amount  of  dry  vegetable  matter  left 
behind  from  a  given  weight  of  samples  of  the  same  kind,  of 
a  fodder  plant  of  a  corresponding  stage  of  growth,  indicates, 
in  the  majority  of  cases,  their  respective  higher  or  lower 
economical  value  for  feeding  purposes.  Agricultural  chem- 
ists, for  this  reason,  usually  begin  their  examination  of  a 
fodder  plant  with  a  test  for  the  determination  of  the  amount 
of  dry  vegetable  matter  left  behind  when  carefully  brought 
to  a  constant  weight  at  a  temperature  not  exceeding  110^  C. 

The  amount  of  vegetable  matter  in  a  given  weight  of  green 
fodder  corn,  cut  at  the  beginning  of  the  glazing  of  the  kernels. 
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is  known  to  be  not  only  nearly  twice  as  large,  as  compared 
with  that  contained  in  an  equal  weight  of  green  fodder  corn 
when  just  showing  the  tassf-ls,  but  it  is  also  known  to  be, 
pound  for  pound,  more  nutritious ;  for  it  contains  more 
starch,  more  sugar,  more  of  valuable  nitrogenous  matter,  etc. 

Accepting  these  views  as  correct,  our  silos  have  been  filled, 
for  several  years  past,  with  fodder  corn  which  had  just 
reached  the  stage  of  growth  when  the  kernels  begin  to  glaze 
over.  The  condition  of  the  plants  along  the  outside  of  the 
corn-field  served  as  guides.  These  plants  are,  as  a  rule,  more 
advanced  in  growth  than  those  in  the  more  protected  parts 
of  the  field. 

The  fodder  corn,  when  cut  for  the  silo,  Sept.  9,  began 
to  acquire  a  slightly  yellowish  tint  along  the  outside  of 
the  field,  yet  was  still  green  and  succulent  in  the  interior 
parts  ;  the  kernels  were  soft,  their  contents  somewhat  milky, 
and  their  outside  just  beginning  to  glaze. 

A  silo,  five  by  fourteen  feet,  inside  measure,  and  eleven 
feet  deep,  was  filled  to  a  depth  of  from  eight  to  nine  feet, 
as  fast  as  the  cut  corn,  1\  to  1^  inches  long,  could  be 
supplied  and  tramped  down.  As  soon  as  the  amount  of 
corn  assigned  for  that  silo  (9  tons)  was  filled  in,  the  surface 
was  carefully  covered  with  tarred  paper  and  tight-fitting 
boards,  in  the  same  manner  as  in  the  case  of  the  first  silo, 
and  at  once  pressed  down  with  twenty-five  barrels  of  sand. 
A  maximum  registering  thermometer  was  safely  buried  at  a 
depth  of  about  three  feet  in  the  mass,  to  record  the  highest 
temperature  which  the  latter  would  reach  during  the  time  of 
keeping  the  silo  closed. 

The  silo  was  re-opened  for  feeding,  Jan.  4,  1887.  The 
record  of  the  maximum  thermometer  buried  in  the  cen- 
tre of  the  silo  showed  97°  F.,  indicating  but  a  slight  in- 
crease in  temperature,  as  compared  with  the  temperature  on 
the  day  when  filled.  The  ensilage  was  of  a  good  quality. 
A  comparison  with  the  composition  of  the  green  fodder  corn 
which  served  for  its  manufacture,  shows  the  usual  changes 
noticed  in  a  silo  which  has  been  filled  at  once  and  closed 
carefully  without  any  material  delay,  to  prevent  a  more 
serious  heating  up  of  its  contents ;  namely,  a  decrease  in 
nitrogenous  matter  and  crude  cellulose,  and  an  increase  in 
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fatty  acids  and  soluble  non-nitrogenous  extract  matter.  The 
nutritive  ratio  of  the  fodder  corn  was  but  slightly  altered. 
A  sample  of  the  corn  ensilage,  taken  from  two  feet  below 
the  surface,  near  the  centre  of  the  silo,  contained  32.46  parts 
of  dry  matter,  0.0185  parts  of  actual  ammonia,  and  required 
0.659  milligrams  of  sodium  oxide  for  the  neutralization  of 
its  acids  (acetic  and  lactic  acids).  An  average  sample  of 
the  ensilage  served  for  the  analysis  below  reported. 


/.   Green  Fodder  Corn,  used  for  Ensilage  in  1886  {Clark  variety). 
II.  Corn  Ensilage,  obtained  from  the  above-described  Fodder  Corn. 


Pounds  per  Hundeed. 

I. 

11. 

Moisture  at  100°  C,       .....        . 

Dry  Matter, 

70.27 
29.73 

71.60 
28.40 

Analysis  of  Dry  Matter. 

C^vude  Ash, 

"      Cellulose, 

"      Fat, 

Protein  (Nitrogenous  Matter).  . 
Non-nitrogenous  Extract  Matter, 

100.00 

5.24 

24.50 

3.38 

8.36 

58.52 

100.00 

3.32 

18.52 

6.07 

7.78 

64.31 

100.00 

100.00 

Analysis  of  Green  Fodder  Corn  and  Corn  Ensilage,  with  Reference 
to  Fertilizing  Constituents. 


Moistvire  at  100°  C,       .        .        .        . 
Phos])horic  acid  (6  cents  per  pound),  . 

Ferric  oxide, 

Magnesium  oxide,         .... 

Calcium  oxide, 

Totassium  oxide  (4 J  cents  per  pound), 

Sodium  oxide, 

Nitrogen  (17  cents  per  jDOund),    . 
Insoluble  matter, 

Valuation  per  2,000  pounds, 


Pounds  pek  Hundred. 


71.60 
0.14 
0.02 
0.09 
0.10 
0.33 
0.05 
0.36 
0.04 
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The  corn  was  raised  upon  land  which  had  been  for 
several  years  fertilized  with  ground  bone  and  muriate  of 
potash,  600  pounds  of  ground  bone  and  200  pounds  of 
muriate  of  potash  being  applied. 

The  ensilage  has  been  used  with  satisfactory  results  in  the 
feeding  experiments  with  milch  cows,  I.,  which  are  described 
in  the  beginning  of  this  report. 

The  silo  was  filled  again  with  fodder  corn  for  ensilage , 
Sept.  5,  1887.  The  same  rules  were  carried  out  on  that 
occasion  as  in  the  preceding  year.  A  maximum  and  a 
minimum  recording  thermometer  has  been  buried  several 
feet  below  the  surface  of  the  cut  corn,  to  study  changes 
in  temperature,  etc.  The  ensilage  will  be  used  for  a 
repetition  of  our  feeding  experiments,  under  some  modified 
circumstances. 


1.     FODDER  OATS. 

[Grown  at  the  Experiment  Station  on  well-manured  land.    Collected  July  5,  1886 

(in  bloom).] 


5 

2    2 

i  1 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1    W 

2 
a 

3 

•A 

Moisture  when  collected, 

78.61 

1,572.00 

Dry  Matter  when  collected, 

21.39 

427.80 

- 

- 

100.00 

2,000.00 

- 

j 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

7.38 

147.60 

"      Cellulose, . 

33.12 

662.40 

- 

- 

p 

"      Fat,    .... 

2.02 

40.40 

18.58 

46 

"      Protein  (Nitrogenous 
Matter), 

7.10 

142.00 

80.94 

57 

Non-nitrogenous    Extract 

Matter,      .... 

50.38 

1,007.60 

1,007.60 

100 

100.00 

2,000.00 

1,107.12 

- 
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2.    FODDER  OATS. 
[Grown  at  the  Experiment  Station  on  well-manured  land.    Collected  July  13,  1886.] 


i 
o 

§)  a 

S  .2 

Constituents  (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 
> 

3 
t5 

Moisture  when  collected,     . 

71.18 

1,423.60 

Dry  Matter  when  collected, 

28.82 

576.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

6.99 

139.80 

CO 

"      Cellulose,  . 

32.83 

656.60 

- 

- 

1>2 

"      Fut,    .... 

2.44 

48.80 

22.45 

46 

"      Protein  (Nitrogenous 
Matter), 

7.05 

141.00 

80.38 

57 

T-t 

Non-niti'ogenous  Extract 

Matter,      .... 

50.69 

1,013.80 

1,013.80 

100 

lOp.OO 

2,000.00 

1,116.63 

~ 

ROWEN  (Hay). 
[Raised  on  Station  Grounds,  1887.    Contained  a  liberal  admixture  of  Red  Clover.] 


Moisture  at  100°  C,      . 

Dry  Matter, 

Analysis  of  Dry  Matter. 
Crude  Ash, 

"      Cellulose,   .... 

"      Fat, 

"      Protein  (Nitrogenous  Matter) 
Non-nitroo'enous  Extract  Matter, 


Fertilizing  Ingredients  of  Rowen. 


Per  cent. 

8.84 
91.16 

100.00 

10.50 
29.46 
3.05 
13.20 
43.79 

100.00 


Moisture  at  100°  C, 

Phosphoric  acid, 

Potassium  oxide, 

Nitrogen, 

Sodiiun  oxide, 

Calcium  oxide, .853 

Magnesium  oxide, .197 

Ferric  oxide, .057 

Insoluble  Matter, 2.178 


Per  cent. 

8.840 

.364 

2.860 

1.930 

.122 
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SERRADELLA. 
[Grown  at  the  Experiment  Station.    Collected  when  in  bloom,  Aug.  4,  1886.] 


Percentage  Com- 
position. 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1    *** 

g  B  '-g 
S3  as 

6 

I 
> 

3 

Moisture  when  collected,     . 
Diy  Matter  when  collected, 

84.60 
15.40 

1,692.00 
308.00 

— 

- 

•v 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Nitrogenous 
Matter), 
Non -nitrogenous    Extract 

Matter,      .... 

100.00 

11.85 

26.21 

2.05 

17.75 

41.54 

2,000.00 

237.00 

524.20 

53.00 

355.00 

830.80 

31.80 
223.65 

830.80 

60 

63 

100 

i-H 

100.00 

2,000.00 

1,086.25  j      - 

Analysis  of  Serradella,  ivith  Reference  to  Fertilizing  Constituents. 

Per  cent. 

Moisture  at  100°  C, 10.54 

Phosphoric  acid  (6  cents  per  pound) , .90 

Potassium  oxide  (4:\  cents  per  pound) , 2.60 

Magnesivim  oxide,         • .39 

Calcium  oxide, 2.63 

Sodium  oxide, .55 

Niti-ogen  (17  cents  per  pound), 2.54 

Insoluble  Matter,  .         .        • .21 

Valuation  per  2,000  pounds $11  93 


This  plant  has  been  described  in  previous  reports  as  a 
valuable  fodder  plant,  adapted  to  moist,  sandy  lands.  Its 
feeding  value  has  been  tested  at  the  Station  during  the  past 
vear. 
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WHITE  DAISY  (Leucanthemum  vulgake). 
(Dried.) 


Moisture  at  100°  C, 
Dry  Matter,  . 


A7ialysis  of  Dry  Matter. 
Crude  Ash,    .        . 

"      Cellulose,   . 

"     Fat, 

"     Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Exti-act  Matter, 


Fertilizing  Ingredients  of  Wliite  Daisy. 

Moisture  at  100°  C, 
Phosphoric  acid, 
Potassium  oxide, 
Niti'Ogen, 
Sodium  oxide, 
Calcium  oxide, 
Magnesium  oxide, 
Insoluble  Matter,  . 

Valuation  per  2,000  lbs.. 


Per  cent. 

9.65 
90.35 

100.00 

7.05 

36.09 

2.32 

7.68 

46.86 

100.00 


9.65 

.435 

1.253 

1.110 

1.636 

1.302 

.198 

.279 

$5  36 


"  PRIDE  OF  THE  NORTH  "  CORN. 

[Raised  at  the  Experiment  Station,  1886.] 

Average  length  of  ear,  seven  inches,  containing  fourteen 
rows  of  kernels.  The  ear  was  well  filled-out  at  the  butt. 
Average  weight  of  the  corn  and  cob  was  six  ounces,  consist- 
ing of  84  per  cent,  of  kernels  and  16  per  cent,  of  cob. 
Average  weight  of  kernels,  .24  gramme. 

Per  cent. 

Moisture  at  100°  C, 8.75 

91.25 


ui-y  iviciLicr,    ......... 

Ji..^O 

100.00 

Analysis  of  Dry  Matter. 

Crude  Ash, 

1.59 

"      Cellulose, . 

2.54 

"     Fat,     ......... 

4.34 

"     Protein  (Nitrogenous  Matter), . 

12.05 

Non-nitrogenous  Extract  Matter,          .... 

79.48 

100.00 
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The  seed  com  came  from  the  Department  of  Agriculture 
at  Washington,  D.  C.  ;  it  had  been  obtained  from  Minnesota. 
The  corn  was  raised  at  the  Station  lands  in  good  cultivation, 
with  GOO  pounds  of  ground  bones  and  200  pounds  of  muriate 
of  potash  per  acre,  as  fertilizer.  The  plant  belongs  to  the 
"  Dent"  variety,  and  deserves  recommendation  for  trial  in 
our  section  of  the  State.  The  composition  of  the  kernels 
is  above  the  average.  The  stalks  are,  however,  somewhat 
harder  than  many  of  oin-  local  varieties. 


'  WESTERN  DENT  "  CORN. 
[Sent  on  from  Sunderland,  Mass.] 


Pee  Cent. 

Ears. 

stover. 

Moisture  at  100°  C, 

Dry  Matter, 

10.20 

89.80 

6.67 

93.33 

Analysis  of  Dry  Matter. 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter),  . 
Non-nitrogenous  Exti-aet  Matter, 

100.00 

1.47 
1.86 
4.72 
9.31 
82.64 

100.00 

4.17 

35.44 

1.71 

6.63 

52.05 

100.00 

100.00 

The  above-stated  corn  was  raised,  according  to  reports 
received,  on  excellent  soil  m  "  Sunderland  Meadows  ;  "  four 
cords  of  barnyard  manure  and  150  pounds  of  a  phosphatic 
fertilizer  per  acre  had  been  applied. 


6  stalks,  well  air-dried,  weighed 
6  ears,  well  air-dried,  weighed 


2  lbs.,  0  oz. 
2    "     8  " 


The  averasre  lensth  of  the  ear  was  seven  and  one-half 
inches.  It  contained  twelve  rows  of  kernels,  and  its  average 
weight  amounted  to  six  and  one-half  ounces ;  85.6  per  cent, 
kernels,  and  14.4  per  cent.  cob. 
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Dry  Matter, 


"CANADA"  CORN  (Kernels). 

[Sent  on  from  North  Amherst,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 9.76 

90.24 

100.00 

1.77 

2.18 

6.39 

11.50 

78.16 

100.00 


Analysis  of  Dry  Matter. 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter) , . 
Non-nitrogenous  Extract  Matter, 


The  above-stated  corn  was  grown  on  heavy,  dry  loam, 
fertilized  with  nine  cords  of  barnyard  manure  and  hog 
manure  to  the  acre. 


8  ears,  well  air-dried,  weighed    . 
5  stalks,  well  air-dried,  weighed . 


1  lb.,  13  oz. 
1    "      4  " 


The  average  length  of  the  ear  was  six  and  one-third  inches. 
It  contained  eight  rows  of  kernels,  and  its  average  weight 
amounted  to  three  and  three-fourths  ounces ;  85.07  per 
cent,  kernels,  and  14.93  percent,  cob.  The  average  weight 
*of  a  kernel  was  .34  gramme.  The  yield  per  acre  at  harvest 
time  was  5,063.5  pounds  of  ears. 


ADAM'S  WIHTE  CORN. 

[Sent  on  from  North  Amherst,  Mass.] 


Moisture  at  100°  C, 

Per  cent. 

10.96 

Dry  Matter,  . 

89.04 

100.00' 

Crude  Ash,    . 

Analysis  of  Dry  Matter. 

1.56 

"      Cellulose,  . 

2.22 

"      Fat,     . 

5.37 

"      Protein  (Nitrogenous  Matter) , . 
Non-nitrogenous  Extract  Matter.          .... 

8.88 
81.97 

100.00 
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The  above-stated  corn  was  grown  on  light,  sandy  loam, 
fertilized  with  four  cords  of  barnyard  manure  and  thirty-five 
bushels  of  unleached  ashes  per  acre. 

6  ears,  well  aii'-dried,  weighed     ....        2  lbs.,  2  oz. 
6  stalks,  well  air-dried,  weighed  .        .        .        .        1     "    6   " 

The  average  length  of  ear  was  eight  and  one-quarter 
inches.  It  contained  twelve  rows  of  kernels,  and  its  average 
weight  amounted  to  six  ounces  ;  72.2  per  cent,  kernels,  and 
27.8  per  cent.  cob.  The  average  weight  of  a  kernel  was  .25 
gramme.  The  yjeld  per  acre  at  harvest  time  was  4,050 
pounds  of  ears. 


BROOM-CORN  SEED  (Unground). 
[Sent  on  from  North  Hadley,  Mass.] 


Moisture  at  100°  C, 

14.10 

Dry  Matter, 

85.90 

100.00 

Analysis  of  Dry  Matter. 

( "rude  Ash, . 

2.35 

Cellulose, 

8.34 

"      Fat, 

4.05 

"      Protein  (Nitrogenous  Matter), .... 

11.21 

Non-nitrogenous  Extract  Matter,         .... 

74.05 

100.00 


BROOM-CORN  SEED  MEAL. 

70.26  per  cent. passed  screen  144  mesh  to  square  inch. 

[Sent  on  from  North  Hadley,  Mass.] 

I'ercent. 

Moisture  at  100°  C, 13.54 

Drj' Matter, 86.46 

100.00 
Analysis  of  Dry  Matter. 

Crude  Ash, 2.43 

"      Cellulose, 8.00 

•      Fat, 4.13 

Protein  (Nitrogenous  Matter) , 11.14 

Non-nitrogenous  Extract  Matter, 74.30 

100.00 
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BROOM-CORN  WASTE  (Stalks) 

[Sent  on  from  North  Hadley,  Mass.] 

Moisture  at  100°  C, 

Dry  Matter, 


Fertilizing  Ingredients  of  Broom- Corn  Waste. 

Moisture  at  100°  C,      . 
Phosphoric  acid  (6  cents),    . 
Potassium  oxide  (1^  cents). 
Nitrogen  (12  cents),     . 
Calcium  oxide. 
Magnesium  oxide. 
Insoluble  Matter,  . 

Valuation  per  ton  of  2,000  pounds, 


Per  cent. 

8.70 
91.30 


100.00 

Analysis  of  Dry  Matter. 

Crude  Ash, 

4.88 

"     Cellulose 

39.25 

"     Fat, 

1.00 

"     Protein  (Nitrogenous  Matter),          .... 

6.78 

Non-niti-ogenous  Extract  Matter,         .        .         ... 

48.09 

100.00 

10.374 
.460 
1.858 
.870 
.242 
.170 
.997 

$4  la 


PEA  MEAL. 

[Sent  on  from  Springfield,  Mass.] 

63.88  per  cent,  passed  through  Mesh  144  to  square  inch. 


i 

S)  ~ 

i  1 

(.'onstituiiits    (in 
Ib.s.)  in  a  ton  of 
2,000  lbs. 

Pounds    Diyosti- 
ble  in  a  ton  of 
2,000  lbs. 

3°» 

6 

> 

s 

Moisture  at  100°  C,     . 

8.85 

177.00 

A 

Diy  ^Matter, .... 

91.15 

1,823.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 
Ci-ude  Ash,  .... 

2.94 

58.80 

GO 

"      Cellulose,  . 

19.42 

388.40 

- 

- 

\^ 

"      Fat 

1.67 

33.40 

26.72 

80 

^ 

"      Protein  (Nitrogenous 
Matter), 

20.95 

419.00 

368.72 

88 

Non-niti'ogenous  Extract 

Matter,      .... 

55.02 

1,100.40 

1,034.38 

94 

100.00 

2,000.00 

1,429.82 

- 
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The  above  material  comes  from  parties  engaged  in  the 
manufacture  of  split  peas.  It  is  evidently  a  mixture  of 
ground  peas  with  a  liberal  admixture  of  ground  skins  of 
peas.  The  article  is  offered  in  Springfield  at  twenty  dollars 
per  ton.  The  well-known  highly  nutritious  quality  of  the 
peas  renders  a  trial  advisable. 


Analysis  of  Pea  Meal,  with  Reference  to  its  Fertilizing  Constituents. 

VcT  cent 

Moisture  at  100°  C 8.85 

Ferric  oxide, 0.03 

Phosphoric  acid  (6  cents  per  pound), 0.82 

Magnesium  oxide, 0.30 

Calcium  oxide, 0.30 

Potassium  oxide  (4 J  cents  jjcr  pound), 0.99 

Sodium  oxide, 0.62 

Niti-ogen  (17  cents  per  poimd), 3.08 

Insoluble  matter, 0.12 

Valuation  per  2,000  pounds, $12  31 


GLUTEN  :MEAL  (CmcAGO). 
[Bought  at  Springfield,  Mass.] 


1 

a) 

"    c 
a     o 
c    5 

i  1 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

rounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1    '^ 

d 

a 

1 
3 

Moisture  at  100°  C,      . 
Dry  Matter,  .... 

10.04        200.80 
89.96      1,799.20 

_ 

Analyns  of  Dry  Matter. 
Crude  Asli,  .... 

"      Cellulose,  . 

"      Fat 

"      Protein  (Nitrogenous 
JNIatter), 
Non-niti'ogenous  Extract 

]\latter,      .... 

100.00 

.78 
4.45 
9.34 

34.67 

50.76 

2,000.00 

15.60 

89.00 

186.80 

693.40 

1,015.20 

30.26 
141.97 

589.39 

954.29 

34 
76 

85 

94 

I— 1 

100.00 

2,000.00 

1,715.91       - 
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WHEAT  BRAN. 

[Amherst  Mill.] 


i 

§)    c 

a  S 
g    p. 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

5°^ 

"s  >>! 

S  -2  % 

flj    o 

6 

a 

M 

g 
1 
1 

Moisture  at  100°  C,     . 

10.38 

207.60 

Dry  Matter, .... 

89.62 

1,792.40 

_ 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 
Crude  Ash, 

6.92 

138.40 

t^ 

"      Cellulose,  . 

14.26 

285.20 

57.04 

20 

(  ^ 

"      Fat,    .... 

4.81 

96.20 

76.96 

80 

"      Protein  (Nitrogenous 
Matter) , 

16.25 

325.00 

286.00 

88 

Non-nitrogenous    Extract 

Mattter,     .... 

57.76 

1,155.20 

924.16 

80 

100.00 

2,000.00 

1,344.16 

- 

WHEAT  BRAN  (1886). 

[Fine  Ground.] 

94.95  per  cent,  passed  through  Mesh  144  to  square  inch. 


i 

6 

S  .2 
c  H 

«    o 

a     ^ 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds    Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 



6 

M 
> 

'u 
3 
!2i 

Moisture  at  100°  C,    . 

12.20 

244.00 

_ 

_ 

Dry  Matter, .... 

87.80 

1,756.00 

- 

- 

100.00 

2,000.00 

- 

I 

Analysis  of  Dry  Matter. 
Crude  Asli,  . 

7.33 

146.60 

Cellulose,  . 

10.92 

218  40 

43.68 

20 

>co 

"      Fat,    .... 

2.80 

56.00 

44.80 

80 

T-l 

Protein  (Nitrogenous 
Matter), 

19.79 

395.80 

348.30 

88  • 

Non-nitrogenous  Extract 

Jilatter,      .... 

59.16 

1,183.20 

946.56 

80 

100.00 

2,000.00 

1,383.34 

- 
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Analysis  of  Wheat  Bran,  with  reference  to  Fertilizing  Constituents. 


Moisture  at  100°  C,      . 

Phosphoric  acid  (6  cents  per  pound), 

Magnesium  oxide, 

Calcium  oxide,      .... 

Potassium  oxide,  (4^  cents  per  pound), 

Sodium  oxide,       .... 

Nitrogen  (17  cents  per  pound),   . 

Insoluble  matter,  .... 

Valuation  per  2,000  pounds. 


Per  cent. 
9.54 
1.89 
0.54 
0.14 
1.09 
0.06 
2.83 
0.64 

fl2  82 


WHEAT  IVnDDLINGS. 

[Amherst  Mill.] 
99.51  per  cent,  passed  through  Mesh  144  to  square 


inch. 


s 

o 

o 

o    o 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

6 
a 

> 

3 

"A 

Moisture  at  100'^  C,     . 
Dry  ^Matter, .... 

9.54 
90.46 

190.80 

1,809.20 

- 

_ 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Nitrogenous 
Matter), 
Non-nitrogenous   Extract 

Matter,      .... 

100.00 

4.47 
5.64 
6.00 

19.45 

64.44 

2,000.00 

89.40 
112.80 
120.00 

389.00 

1,288.80 

22.56 
96.00 

342.32 

1,031.04 

20 

80 

88 
80 

p 

1—1 

100.00 

2,000.00 

1,491.92 

-      , 

Analysis   of  Wheat   Middlings,  with  reference  to   Fertilizing 
Constituents. 

Per  cent. 

Moisture  at  100°  C, .  12.20 

Phosphoric  acid  (6  cents  per  pound), 2.84 

Ferric  oxide,          • .02 

Magnesium  oxide, .91 

Calcium  oxide, .14 

Potassivim  oxide  (4^  cents  per  pound), 1.62 

Sodium  oxide, .09 

Nitrogen  (17  cents  per  pound), 2.78 

Insoluble  matter, .13 

Valuation  per  2,000  pounds, .  f  14  24 
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CORN  IklEAL. 
92.93  per  cejit.  ]}assccl  through  Mesh  144  to  square  inch. 


a 

-2  .2 

Constituents   (in 
lbs  )  in  a  ton  of 

2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1    *<-• 

c  3  '-S 

Si  = 

o 

> 
'u 

3 

55 

Moisture  at  100°  C,     . 

11.68 

233.60 

\ 

Dry  Matter, .... 

88.32 

1,766.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Maiter. 
Crude  Asli,  .... 

1.56 

31.20 

O 

"      Cellulose,  . 

2.44 

48.80 

16.59 

34 

>  t^ 

"      Fat,    .... 

4.73 

94.60 

71.89 

76 

"      Protein  (Niti-ogenous 

Matter), 

10.34 

206.80 

175.78 

85 

Non-nitrogenous  Extract 

Matter,      .... 

80.93 

1,618.60 

1,121.48 

94 

100.00 

2,000.00 

1,385.74 

- 

CORN  IVIEAL. 

[Amherst  Mill.] 


B 
S 

1  g 

c  5 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble in  a  ton  of 
2,000  lbs. 

1  ii-i 

■s  x| 

S  S  o 

S   o 

S   toO 

ID 

> 
3 

2i 

Moisture  at  100°  C,     . 
Diy  Matter, .... 

12.98 
87.02 

259.60 

1,740.40 

- 

>! 

Analysis  of  Dry  Matter. 
Crude  Asli,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Niti-ogenous 
Matter), 
Non-nitrogenous  Extract 

Matter,      .... 

100.00 

1.75 
3.42 

5.08 

10.07 
79.68 

2,000.00 

35.00 

68.40 

101.60 

201.40 

1,593.60 

23.26 
77.22 

171.19 

1,497.98 

34 
76 

85 

94 

1— ( 

o 

.o 

1-H 

100.00 

2,000.00 

1,769.65 

- 
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CORN  MEAL. 

[Amherst  Mill.] 


5 

tp  a 
«   .2 

Constituents   (in 
lbs.)  in  a  ton  of 
2,000  lbs. 

Pounds   Digesti- 
ble in  a  ton  of 
2,000  lbs. 

Per  cent,  of  Di- 
gestibility     of 
Constituents. 

6 
> 
A 

Moisture  at  100=  C,      . 

13.18 

263.60 

Dry  Matter, .... 

86.82 

1,736.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 
Crude  Ash,  .... 

1.57 

31.40 

CO 

CO 

"      Cellulose,  . 

3.56 

71.20 

24.21 

34 

yd 

"      Fat,    .... 

4.86 

97.20 

73.87 

76 

"      Protein  (Nitrogenous 
Matter),. 

10.72 

214.40 

182.24 

85 

Non-niti-ogenous    Extract 

Matter,      .... 

79.29 

1,585.80 

1,490.65 

94 

100.00 

2,000.00 

1,770.97 

- 

J 

CRACKED  CORN  (Chits  Removed). 

[Sent  on  from  North  Hadley,  Mass.] 


Moisture  at  100°  C, 
Dry  Matter, 


Analysis  of  Dry  Matter 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


Per  cent. 

13.58 
86.42 

100.00 


2.64 

3.15 

4.06 

10.99 

79.16 

100.00 


CHIT  CORN  INIEAL. 

80.65  per  cent,  passed  screen  144  Mesh  to  square  inch. 

[Sent  on  from  North  Hadley,  Mass.] 


Moisture  at  100°  C, 
Dry  Matter, 


Per  cent 

12.32 
87.68 

100.00 
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Analysis  of  Dry  Matter. 


Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


ENSILAGE  OF  SWEET  CORN. 

[Sent  on  from  Marblehead,  Mass.] 
Analysis  of  Dry  Matter. 


Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter) , 
Non-nitrogrenous  Extract  Matter. 


Per  cent. 

2.08 

3.92 

5.74 

10.26 

78.00 

100.00 


Per  cent. 

5.66 
24.21 

5.19 
10.10 
54.84 

100.00 


The  general  appearance  of  the  ensilage  wa.s  good.  The 
small  amount  of  soluble  non-nitrogenous  matter,  in  presence 
of  a  comparatively  large  amount  of  crude  nitrogenous  matter 
and  of  crude  cellulose,  seems  to  indicate  a  considerable  de- 
struction of  non-nitrogenous  matter  (sugar,  starch,  etc.) 
during  the  keeping  of  the  corn  in  the  silo.  The  composition 
of  this  sample  of  ensilage  of  sweet  corn  resembles  that  ob- 
tained from  corn  in  the  tassel.  A  comparison  of  the  above 
"analysis  with  some  of  the  analyses  of  the  dry  vegetable 
matter  of  corn  ensilage,  produced  at  the  Experiment  Station 
during  previous  years,  suggests  that  conclusion. 

ANALYSES  OF  FINE  SALT. 


[I.  and  II.  sent  on  from  Florida,  Berkshire  County,  Mass. 
Sprincfield,  Mass.] 

III.  sent 

on  from 

Per  Cent. 

I. 

II. 

III. 

Moisture  at  100"  C, 

Sodium  chloride, 

Calcium  sulphate, 

Calcium  chloride, ...... 

Magnesium  (;hloride, 

INIatter  insoluble  in  water  (largely  carbon- 
ates of  lime  and  magnesia). 
Salicylic  acid, 

3.280 
95.091 
1.487 
0.032 
0.075 

0.035 
0. 

4.591 
94.012 
1.177 
0.143 
0.049 

0.028 
0. 

4.616 
94.236 
0.999 
0.071 
0.026 

0.052 
trace. 

100.000 

100.000 

100.000 
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The  above-described  samples  of  salt  have  been  offered  of 
late  in  our  markets  as  "  dairy  salt,"  judging  from  communi- 
cations received.  As  the  recent  introduction  into  our  mar- 
kets of  various  brands  of  salt  from  new  salt  works  in  western. 
New  York  imparts  a  particular  interest  to  the  question  of 
what  constitutes  a  good  dairy  salt,  a  short  discussion  of  that 
question  may  not  be  without  interest  in  connection  with  the 
above  analyses. 

There  are  three  sources  of  supply  for  the  manufacture  of 
salt ;  namely,  sea  water,  brines  and  rock  salts.  None  of 
them  yield  by  any  current  mode  of  manufacture  a  chemically 
pure  article  of  sodium  chloride ;  all  three  may  be  success- 
fully turned  to  account  for  the  manufacture  of  the  various 
brands  of  salt  in  our  market. 

Local  circumstances  control  the  selection  of  the  particular 
source  of  supply ;  and,  as  the  particular  fitness  of  salt  for 
different  domestic  applications,  as  meat-packing,  family  use 
and  dairy,  depends  not  only  on  a  fairly  good  chemical  com- 
position, but  also  to  a  considerable  degree  on  a  suitable 
mechanical  condition,  it  is  quite  obvious  that  the  selection  of 
the  mode  of  manufacture  has  to  be  made  with  reference  to 
the  general  character  and  the  quality  of  the  source  on  hand, 
and  to  the  kind  of  salt  desired. 

Our  home-manufactured  salt — "coarse,"  "fine"  and 
"  dairy  salt"  —  has  been  produced,  until  of  late,  almost  en- 
tirely from  natural  brines,  sea- water  excluded.  All  natural 
brines  contain  more  or  less  of  foreign  saline  admixtures. 
Most  prominent  among  these  are  the  sulphates  of  lime  and 
mao^nesia,  and  the  chlorides  of  calcium  and  magnesium . 

The  general  character  and  the  industrial  value  of  different 
brines,  considering  concentration  equally  favorable,  depend 
as  a  rule  not  so  much  on  the  total  amount  of  foreign  saline 
substances  present,  as  on  the  relative  proportion  of  the  above_ 
stated  foreign  admixtures. 

The  same  circumstances  apply  with  equal  force  to  the  salt 
produced.  The  less  chlorides  of  calcium  and  magnesium  a 
salt  contains,  the  better  will  be  considered  its  quality,  from  a 
commercial  stand-point.  The  presence  of  sulphate  of  lime, 
within  certain  limits,  is  far  less  objectionable. 

A  salt  which  contains  but  one-fourth  of  one  per  cent,  of 
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the  chlorides  of  magnesium  and  of  calcium,  might  prove 
highly  objectionable  to  the  dairyman,  on  account  of  its  un- 
pleasantly bitter  saline  taste ;  while  the  sulphate  of  lime 
rarely  amounts  to  less  than  one  and  one-quarter  per  cent,  in 
the  best-reputed  brands  of  dairy  salts,  home  and  foreign. 

A  detailed  statement  of  the  exact  amount  of  each  of  the 
above-mentioned  foreign  saline  admixtures  is  for  this  reason 
needed,  to  render  a  decision  possible  regarding  the  relative 
merits  of  the  various  brands  of  salt  offered  for  sale,  as  far  as 
a  desirable  composition  is  concerned. 

The  most  common  cause  of  injuring  the  composition  of 
salt,  for  dairy  purposes  in  particular,  is  a  too  liberal  use  of 
lime  during  its  manufacture,  to  secure  a  desirable  white  color 
and  a  fine  granulation  of  the  salt  produced. 

The  natural  consequence  of  that  course  of  operation  is  an 
alkaline  reaction  of  the  salt,  —  a  most  objectionable  quality  of 
a  dairy  salt,  for  it  hastens  on  the  decomposition  of  the 
butter. 

The  peculiar  nature  of  the  products  of  the  dairy,  —  butter 
and  cheese,  — as  well  as  the  unusual  pecuniary  risks  involved 
in  their  successful  manufacture,  renders  it  necessary  that 
only  first-class  articles  of  salt  should  be  applied  for  dairy 
purposes.  The  fitness  of  any  of  the  various  brands  of  salt 
in  our  markets  for  dairy  use  is  not  restricted  to  those  ob- 
.tained  from  any  particular  natural  source  or  locality,  but  de- 
pends entirely  upon  a  suitable  good  chemical  composition, 
and  a  suitable  mechanical  condition. 

A  good  dairy  salt  ought  to  be  of  a  neutral  reaction,  and  of 
a  pure  saline  taste ;  free  from  offensive  odor,  and  without 
any  stain  of  color ;  of  a  properly  reduced  size  to  favor  a 
speedy  solution ;  and,  what  is  scarcely  of  less  importance, 
free  from  colored  specks.  As  the  application  of  dairy  salt 
in  form  of  saturated  solutions  enables,  with  but  little  trouble, 
the  removal  of  insoluble  foreign  admixtures,  this  mode  of 
using  salt  in  the  dairy  industries,  whenever  admissable,  de- 
serves commendation. 

To  produce  an  article  of  the  above  description  requires  an 
extra  exertion  on  the  part  of  the  manufacturer,  and  necessi- 
tates thus  additional  expenses,  as  compared  with  the  average 
brands  of   ' '  common  fine "  and   the    ordinary  ' '  coarse   or 
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solar  salts,"  neither  of  which,  as  a  general  rule,  answers  to 
the  previous  description. 

A  dairy  salt,  originally  good,  may  become  objectionable  in 
consequence  of  a  subsequent  careless  storing  amidst  strong- 
smelling  articles  of  merchandise,  etc.,  or  in  barns. 

Judging  the  above  samples  of  "dairy  salt"  by  the  cus- 
tomary commercial  standard  of  composition  previously  ex- 
plained, it  will  l)e  noticed  that  sample  I.  is  preferable  to 
sample  II.,  although  its  total  amount  of  foreign  saline  admix- 
ture is  larger  than  in  samples  II.  and  III.  The  last-named 
sample  would  rank  next,  if  it  did  not  contain  some  salicylic 
acid. 

None  of  the  above  three  samples  can  claim  to  rank  with 
the  better  brands  of  "  dairy  salt"  in  our  markets. 

The  presence  of  an  exceptional  amount  of  carbonate  of 
lime  in  all  of  them  impairs  greatly  their  fitness  for  dairy 
purposes  A  good  salt  may  not  improve  materially  an 
otherwise  carelessly  manufactured  butter  or  cheese,  yet  a 
lower  grade  of  fine  salt  will  invariably  destroy  the  keeping 
quality  of  a  good  butter  and  cheese. 

The  addition  of  salicylic  acid  as  a  preservative  is  strongly 
condemned  by  good  authorities  in  sanitary  matters. 


DATKY  SALT. 

[Sent  on  from  Anilierst,  Mass.] 


Moisture  at  100°  C, 

Per  cent. 

.145 

Sodium  chloride,         .         .         .        .     • 

98.520 

Calcium  sulphate, 

Calcium  chloride, 

1.009 

.189 

Magnesium  chloride, 

.065 

Insoluble  matter  (chiefly  carbonate  of  magnesia  and  sand),    . 

.072 

ROCK  SALT. 

[From  the  Retsof  Salt  Mines  at  Piffoid,  Livinsston  Connty,  New  York, 
from  Springfield,  Mass.] 

Moisture  at  100'^  C,    .         .         . 

Sent  on 
Per  cent. 

2.G0 

Calcium  sulphate 

Calcium  chloride, 

0.42 
0.33 

Magnesium  chloride, 

0.0 1 

Sodium  chloride, 

95.94 

Insoluble  matter, 

0.70 

100.00 
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This  article  has  been,  of  late,  introduced  into  our  market 
in  lump  form,  to  take  the  place  of  the  English  lump  salt  for 
stock  feeding.  The  sample  sent  on  for  examination  was  of 
a  very  fair  quality,  and  compared  very  favorably  with  the 
former.  Its  selling  price  at  Springfield,  Mass.,  is  stated: 
from  5  to  10  pounds,  at  1|  cents  per  pound ;  100  pounds,  at 
75  cents  ;  wholesale,  per  ton  of  2,000  pounds,  at  $8.50  ;  and 
in  car-loads,  one  dollar  less  per  ton. 
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FIELD  EXPERIMENTS. 


I.    Field  A     Fodder  Com  Raised  with  Single  Articles  of  Plant  Food. 

n.    Field  B     Fodder  Crops  Raised   with    and    without    Complete 
Manure. 

TTT.    Field  C.     Experiments  with  Wheat,  Vetch  and  Oats,  Serradella 
and  Southern  Cow  Pea. 

rV^.    Field  D.     Experiments  with  Potatoes,  Roots  and  Miscellaneous 
Crops. 


114  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


FIELD  EXPERIMEN^TS. 


[Field  A.] 

1.     Fodder   Corn    raised    upon   Underdrained   Lands, 

PARTLY    FERTILIZED     WITH    SiNGLE     ARTICLES     OF    PlANT 

Food,   partly   without    the    use    of   any   Manurial 
Matter. 

The  field  utilized  for  this  experiment  consists  of  ten  ad- 
joining plats,  one-tenth  of  one  acre  each  in  size.  The  plats 
are  five  feet  apart ;  the  grounds  between  them  are  kept  free 
from  any  growth,  and  receive  no  fertilizing  ingredients  of 
any  description. 

The  entire  field  is  surrounded  by  a  tile  drain,  and  each  plat 
has  a  separate  one  through  its  centre.  This  terminates  at 
its  east  end  in  a  well  which  is  connected  with  the  surround- 
ing drain. 

The  land  was  used,  for  several  years  previous  to  the  estab- 
lishment of  the  Experiment  Station,  in  1882,  as  a  meadow 
for  the  production  of  hay.  During  the  spring  of  1883  it 
was  planted  with  corn,  for  fodder  corn,  without  the  use  of 
any  fertilizer. 

The  same  course  of  planting  and  cultivation  was  carried 
out  during  1884,  for  the  purpose  of  exhausting  the  soil,  as 
far  as  practicable,  for  a  remunerative  cultivation  of  corn. 

The  crop  raised  in  1884  upon  these  plats  of  unmanured 
land  left  no  doubt  concerning  their  exhausted  condition,  as 
far  as  further  successful  cultivation  of  corn  was  concerned ; 
for  the  entire  yield  of  corn  fodder  "^mounted  to  5,040  pounds, 
with  a  moisture  of  thirty  per  cent. 

This  condition  of  the  soil  encouraged  the  beginning  of  a 
special  inquiry  into  the  chemical  and  physical  condition  of 
our  soil,  as  far  as  its  relation  to  the  j^roduction  of  the  corn 
crop   IS  concerned.     With  that  end   in  view,  the    following 
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course  was  decided  upon  and  carried  out  during  the  succeed- 
ing season  (1885). 

The  entire  field  (A)  was  prepared,  May  12,  in  a  similar 
manner  as  in  preceding  years  for  the  planting  of  corn  (see 
Second  Annual  Report,  page  81).  All  except  Plat  6  were 
planted  with  (Clark)  corn. 


Plat  No.  0, 
Plat  No.  1, 
Plat  No.  2, 
Plat  No.  3, 
Plat  No.  4, 
Plat  No.  5, 
Plat  No.  6, 
Plat  No.  7, 
Plat  No.  8, 

Plat  No.  9, 
Plat  No.  10, 


Thrown  out  of  the  experiment. 
5  Twenty-five  lioxincls  of  sodium  nitrate  (  =:i 
}     to  4  lbs.  of  nitrogen). 

Nothing. 
^  Thirty  pounds  of  dried  blood  (=  to  4  lbs. 
I      of  nitrogen). 

Nothing. 
J  Twenty-five    pounds   of   ammonium  sul- 
l      phate  (z=  to  5  lbs.  of  nitrogen) . 

Nothing.     (Black  Fallow.) 
^  Fifty  i^ounds  of  dissolved  bone-black  (= 
I      to  85  lbs.  of  available  phosphoi'ic  acid) . 

Nothing. 
^Twenty-five  pounds  of  mviriate  of  potash 
^      (z=to  from  12  to  13  lbs.  of  potassium 
(^     oxide) . 

48-^-  pounds  of  potash-magnesia  sulphate 
(:=  to  from  12  to  13  lbs.  of  potassium 
oxide). 


The  growth  on  the  entire  field  was  cut  Sept.  5,  and  the 
product  of  each  plat  stooked  by  itself  in  the  field  for  drying  ; 
it  was  housed  Oct.  10,  with  the  following  results  : — 


Amount  of  Dry 

Corn  Fodder 

obtained. 


Fertilizer  Applied. 


No.  1, 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 

10, 


480  lbs. 

310 

350 

300 

360 

280 
250 
945 

845 


^  25  lbs.  of  sodium  nitrate  (=r  to  4  lbs.  of 
y      nitrogen). 

Nothing. 
<  30  lbs.  of  dried  blood  (=:  to  4  lbs.  of  ni- 
l      trogen) . 

Nothing. 
J  25  lbs.  of   ammonium  sulphate  (=  to  5 
(      lbs.  of  niti-ogen). 

Fallow. 
^  50  lbs.  of  dissolved  bone-black  (r=  to  8.5 
I      lbs.  of  available  phosphoric  acid) . 

Nothing. 
^  25  lbs.  of  muriate  of  jDotash  (=z  to  from 
(      12  to  13  lbs.  of  i^otassium  oxide). 
{  48^  lbs.  of  potash-magnesia  sulphate  (=z 
I      to  from  12  to  13  lbs.  of  potassium  oxide) . 
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Comparing  these  results  with  those  obtained  in  the  pre- 
vious year,  where  the  products  of  the  various  plats  were  prac- 
tically of  a  corresponding  weight  (458  lbs.  each),  it  was 
noticed  that  the  ajpjylication  of  potash  compounds  alone,  mu- 
riate of  potash  leading  (see  Plats  No.  9  and  10),  had  exerted 
a  marked  effect  on  the  quantity  and  the  quality  of  the  corn 
fodder  raised,  increasing  the  previous  annual  yield  not  less 
than  one  hundred  per  cent,  above  that  of  the  preceding 
year  (1884). 

The  amount  of  corn  fodder  raised  on  Plat  No.  1,  which 
received  nitrate  of  soda,  had  exceeded  but  slightly  (22  lbs.) 
that  of  the  previous  season ;  while  the  application  of  blood, 
ammonium  sulphate  and  phosphoric  acid,  had  not  prevented 
a  considerable  falling  oif.  The  yield  of  corn  fodder  of  fer- 
tilized and  unfertilized  plats  was  practically  the  same  in 
Plats  1  to  8. 

In  sight  of  these  facts,  it  seemed  but  justifiable  to  conclude 
that  a  deficiency  of  the  soil  in  available  potash  had  controlled, 
in  our  case,  more  than  that  of  any  other  essential  article  of 
plant  food,  the  final  yield  of  the  crop. 

As  the  cultivation  of  grasses  and  fodder  corn  afiects  the 
manurial  resources  of  the  soil  in  a  similar  direction,  by  ab- 
stracting approximately  one  part  of  phosphoric  acid  to  four 
parts  of  potash,  it  is  but  a  natural  result  that  a  soil  which 
originally  did  not  contain  much  more  of  available  potash 
than  of  available  phosphoric  acid,  must  become  unproduc- 
tive before  the  latter  is  exhausted.  In  case  circumstances 
necessitate  a  direct  succession  of  these  two  crops,  it  is  well 
to  remember  that  fact,  and  to  provide  against  a  failure  by 
applying  to  the  soil  liberally,  in  particular,  potash  com- 
pounds in  some  form  or  other.  Muriate  of  potash  deserves 
recommendation. 

To  verify  the  above  conclusion,  the  experiment  was  con- 
tinued during  the  year  1886,  with  the  sole  modification 
of  increasing  on  each  fertilized  plat  the  particidar  fertiliz- 
ing ingredients  to  twice  the  amount  used  in  the  preceding 
year. 

The  plats  were  thoroughly  ploughed  and  harrowed  May 
15,  1886.     The  fertilizers  were  sown  broadcast  in  each  case, 
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and  slightly  harrowed  in  before  planting  the  corn,  in  rows, 
May  21  and  22  (Clark's  variety).  The  rows  were  three 
feet  three  inches  apart.  The  seeds  were  dropped  from 
twelve  to  fourteen  inches  apart,  and  six  to  eight  kernels  in  a 
place.  The  mode  of  planting  and  the  subsequent  treatment 
of  the  crop  was  in  every  way  corresponding  to  the  course 
adopted  in  the  two  preceding  years.  The  3^oung  plants  ap- 
peared uniform  and  healthy  looking,  in  all  plats,  June  1. 
They  turned,  however,  to  a  pale  green  color  by  June  28, 
with  the  exception  of  those  on  Plats  9  and  10.  The  latter 
were  still  of  a  dark  green  color  Sept.  11,  when  the  entire 
crop  was  cut  and  stooked  in  the  field.  The  corn  growing 
on  Plats  1  to  8,  inclusive,  had  reached,  at  the  end  of  the 
season,  a  height  of  from  two  to  four  feet,  and  showed  only 
here  and  there  a  partially  filled  ear ;  it  was  badly  dried  up 
and  unhealthy  looking  when  cut.  The  plants  grown  upon 
Plats  9  and  10  had  reached  a  height  of  from  five  to  eisrht 
feet ;  the  stalks  and  leaves  were  still  succulent  when  cut, 
and  the  ears  pretty  well  formed  throughout  the  plats,  but 
small,  and  the  kernels  scarcely  beginning  to  glaze. 

The  weight  of  the  corn  fodder  raised  upon  each  plat  was 
ascertained  Oct.  23,  when  the  crop  was  housed.  The  subse- 
quent statement  contains  the  results  of  the  experiment. 
The  weights  of  the  corn  fodder  are  stated  with  reference  to 
the  same  state  of  moisture  (from  45  to  50  per  cent.)  as  in 
the  preceding  year,  to  allow  a  comparison  of  the  results. 


PLAT. 

Amount  of  Dry 

Corn  Fodder 

obtained. 

Fertilizer  Applied. 

No.     1,     . 
2 

3,  . 

4,  .         . 

430  lbs. 
250     " 
310    " 
250    « 

<  50  lbs.  of  sodium  nitrate  (=  to  7  to  8  lbs. 
I      of  nitrogen) . 

Nothing. 
^  60  lbs.  of  dried  blood  (=  to  7  to  8  lbs.  of 
(      nitrogen) . 

Nothing. 
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Amount  of  Dry 

Corn  Fodder 

obtained. 


Fertilizer  Applied. 


No.  5, 
6, 

7, 


9,  . 
10,  . 


280  lbs. 

255  " 
195  " 
840  " 

895  " 


50  lbs.  of  ammonium  sulphate    (rr  to  10 

lbs.  of  niti'ogen). 
Fallow. 
100  lbs.  of  dissolved  bone-black  (=:  to  17 

lbs.  available  phosphoric  acid). 
Nothing. 
50  lbs.  of  muriate  of  potash  (zr  to  25  lbs. 

of  potassium  oxide) . 
97  lbs.  of  potash-magnesia  sulphate  (zrto 

25  lbs.  of  potassium  oxide). 


These  results,  compared  with  those  of  the  previous  year, 
show  still  a  falling  oif  in  yield  in  all  plats,  notwithstanding 
a  decided  increase  in  the  various  single  manurial  substances 
applied  on  Plats  1,  3,  5,  7,  9  and  10.  The  yield  of  the  fer- 
tilized Plats  1,  3,  5  and  7  during  1886  was  less  than  that  of 
the  unfertilized  plats  in  1885.  The  good  service  oi  potash 
compounds  as  the  sole  fertilizer  was  still  as  striking  as  in  the 
two  preceding  years. 


The  examination  into  the  condition  of  "Field  A,"  as  for 
as  its  store  of  available  plant  food  is  concerned,  was  con- 
tinued during  the  past  year,  with  a  view  to  showing,  if  pos- 
sible, still  more  decidedly,  that  a  serious  exhaustion  of  the 
soil  in  available  potassa,  in  particular,  was  the  leading  cause 
of  a  reduced  production  of  corn  fodder.  To  secure  that 
end  the  following  course  has  been  pursued  :  — 

The  various  plats  were  ploughed  and  harrowed  during 
the  second  week  of  May.  Plats  2,  4  and  8,  which  in  pre- 
vious years  had  been  planted  with  corn  without  receiving 
any  fertilizing  ingredients,  were  used  again  for  the  raising 
of  corn  fodder,  and  left  unfertilized  as  before.  Plats  1,3, 
5,  7,  9  and  10  were  fertilized  broadcast  before  planting  the 
corn.  The  mode  of  planting  and  the  subsequent  treatment 
of  the  crop  was  the  same  as  in  preceding  years.  No.  1, 
which  for  several  years  in  succession  had  received  as  a  fer- 
tilizer but  from  4  to  8  pounds  of  nitrogen  in  form  of 
nitrate  of  soda,  was  fertilized  with  a  mixture  of  50  pounds 
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of  nitrate  of  soda  (=7  to  8  pounds  of  nitrogen)  and  50 
pounds  of  muriate  of  potash  (=25  pounds  of  potassium 
oxide). 

No.  3,  for  several  years  in  succession  fertilized  with  from 
4  to  8  pounds  of  nitrogen  in  form  of  dried  blood,  was 
treated  with  a  mixture  of  60  pounds  of  dried  blood  (i=7  to 
8  pounds  of  nitrogen)  and  100  pounds  of  dissolved  bone- 
black  (=z  16  to  17  pounds  of  available  phosphoric  acid). 

No.  5,  for  several  years  in  succession  fertilized  with  4  to 
10  pounds  of  nitrogen  in  form  of  sulphate  of  ammonia,  re- 
ceived as  fertilizer  a  mixture  of  50  pounds  of  ammonium 
sulphate  (r::  10  pounds  of  nitrogen)  and  97  pounds  of 
potash-magnesia  sulphate  (=25  pounds  of  potassium  oxide). 

No.  7,  for  two  succeeding  years  fertilized  with  from  8  to 
16  pounds  of  available  phosphoric  acid,  was  treated  with  a 
mixture  of  100  pounds  of  dissolved  bone-black  (=  16  to  17 
pounds  available  phosphoric  acid)  and  50  pounds  of  muriate 
of  potash  (  =  25  pounds  potassium  oxide) . 

No.  9  was  fertilized,  as  in  preceding  years,  with  nothing 
but  muriate  of  potash,  of  which  50  pounds  were  applied 
(=25  pounds  potassium  oxide),  the  same  quantity  pre- 
viously used  (1886). 

No.  10,  in  preceding  years  fertilized  with  from  12  to  25 
pounds  of  potassium  oxide  in  form  of  potash-magnesia  sul- 
phate, received  a  mixture  of  97  pounds  of  potash-magnesia 
sulphate  (=25  pounds  potassium  oxide)  and  60  pounds  of 
dried  blood  (=  7  to  8  pounds  nitrogen). 

The  corn  (Clark)  was  planted,  in  the  same  manner  as  in 
the  preceding  years.  May  23.  The  crop  upon  the  entire 
field  looked  uniform  and  healthy  until  the  middle  of  July. 
Subsequently  a  gradual  change  in  appearance  became  notice- 
able. The  growth  upon  the  plats  which  had  either  received 
no  fertilizer,  or  one  which  did  not  contain  potash,  turned 
yellowish,  ceased  to  grow,  and  produced  a  few  imperfect 
ears  ;  while,  upon  those  plats  which  had  been  fertilized  with 
a  material  containing  potash,  it  retained  its  healthy  appear- 
ance, reached  its  normal  height  and  produced  a  liberal  num- 
ber of  perfect  ears.  The  entire  crop  was  cut  and  stooked  in 
the  field  Sept.  15  ;  it  was  housed,  after  being  weighed, 
Oct.   17. 
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The  following  tabular  statement  of  our  field  results  for 
three  succeeding  years  needs  scarcely  any  further  explana- 
tion. The  beneficial  influence  oi  a  potash  supply  on  the 
yield  of  fodder,  upon  our  experimental  plats,  is  in  every 
instance  unmistakable  ;  while  the  application  of  a  liberal 
supply  of  phosphoric  acid  and  nitrogen,  either  separately  or 
combined,  on  the  wiiole,  does  not  materially  affect  the  an- 
nual yield,  when  compared  with  the  unfertilized  plats. 

The  investigation  will  be  continued,  with  some  modifica- 
tions, to  serve  as  an  illustration  concerning  the  effect  of  a 
one-sided  exhaustion  of  ferm  lands,  and  to  assist  in  pointing 
out  some  practical  lessons  for  an  economical  management  of 
the  latter. 
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2.     Influence  of  Fertilizers  on  the  Quantity  and  the 
Quality  of  some  Prominent  Fodder  Crops. 

(Field  B.) 

The  land  selected  for  the  experiment  had  been  used  for 
several  years  for  the  production  of  hay.  At  the  beginning 
of  the  season  of  1883  it  had  been  ploughed  and  planted  with 
corn,  without  th".  addition  of  any  fcrtiliz'-r.  The  soil  con- 
sisted of  a  good,  sandy  loam,  and  was,  in  consequence  of  its 
previous  treatment,  in  a  suitahlij  hnpovtvialied  condition  to 
respond  to  the  application  of  fertilizers. 

The  entire  field,  consisting  at  that  time  of  one  and  one- 
tenth  acres,  was  sub-divided  into  plats,  each  one-tenth  of  an 
acre  in  size.  Every  alternate  plat  was  lertiiized  at  the  rate 
of  six  hundred  pounds  of  ground,  rendered  l^ones,  and  two 
hundred  jiounds  of  muriate  of  potash,  per  acre.  The  fertil- 
izer was  applied  a  few  days  before  seeding,  and  slightly  har- 
rowed under. 

1884. — The  experiment  in  this  year  comprised  four  stand- 
ard grasses;  i.e.,  Orchard  grass  (^Dactijlis  glonieruta). 
Meadow  Fescue  (^Festaca  prat'-nse),  Timothy  (^Pldeum 
pratenf^e)  and  Redtop  (^Agrostis  vulgaris),  besides  two  Mil- 
lets, Hungarian  grass  (Pa)iicuni  Germanicum)  and  Pearl 
Millet  (^Penicillaria  spicata) ,  and  one  variety  of  corn, 
Clark. 

Plats  No.  11,  13,  15,  19  and  21  were  fertilized;  and  Nos. 
12,  14,  IG,  18  and  20  received  no  manurial  msitter  of  any 
description.  In  the  case  of  the  grasses  and  millets,  each 
plat  was  again  sub-divided  into  two,  and  each  half  seeded 
down  with  one  distinct  kind  of  grass  seed,  as  follows  :  — 

Plat  No.  11  (fertilized),  .         .         .      S  Orchard  Grass  (north  side). 

(  Meadow  rescue  (south  sule). 

r>i  i -vT     ir.  /     £<-•!•      IN  S  Oi'chard  Grass  (north  side). 

Plat  No.  12  (unferUhzed),       .  s  ,,      ,        ,,  ,        ,     ., 

(  Meadow  re  cue  (south  side). 

r>i  4. -VT     io  /*    ^-i-     IN  Wli^ni^iii'ian  tirass  (north  side). 

Plat  No.  13  (fertdized),  .         .         •      <  ,,      ?,..,,      ,        /    -i  . 
^  ^  I  Pearl  Millet  (south  side). 

■Di  t -VT     1A  /     n    4.M-      i\  S  lliiii^'i'i'iii'r]  Grass  (north  side). 

Plat  No.  14  (unfertilized),       .         .      <  °  ^       ,  ^ 

^  ^  (  Pearl  Millet  (south  side). 

Plat  No.  15  (fertilized),  .        .        .      \  '^''"^"^^^^^  ^''""''^  f^'^)- 

(.  liedtop  (south  side). 
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T>T  i.  XT     1/-/     ^  ^-T      i\  ^  Timothy  (north  side). 

Plat  No.  16  (unfertilized),       .        .      <  ,,    ,       '',        ,     .,  ^ 

( lledtop  (south  side). 

Plats  No.  17,  18,  19,  20  and  21  M^ere  planted  with  corn  (Clark). 


7^5,5. —  During  the  year  1885,  Plats  No.  17,  18,  19,  20 
and  21  served  again,  as  in  previous  years,  for  the  cultivation 
of  corn.  The  entire  crop  upon  all  plats  was  cut  Sept.  4, 
1885.  The  dry  corn  fodder  secured  from  the  fertilized  plats 
averaged  5^  tons  per  acre,  and  that  from  the  unfertilized 
plats  yielded  3-^^^  tons  for  the  same  area.  The  fertilized 
Plat  No.  13  produced  1,870  pounds  of  dried  millet,  or 
18,700  pounds  (!)^  tons)  per  acre  ;  and  the  unfei-tilized  Plat 
No.  14  (for  three  succeeding  years  without  manure)  pro- 
duced 1,050  pounds  of  air-dried  crops,  or  10,500  pounds 
(5^  tons)  for  a  corresponding  area. 

The  Plats  11,  12,  15  and  16  (Field  B),  which  had  been 
seeded  down  broadcast  during  the  month  of  September, 
1884,  with  several  varieties  of  grasses,  for  the  purpose  of 
studying  their  individual  nutritive  character  at  different  suc- 
cessive staijes  of  <j:rowth,  soon  became  infested  with  all  kinds 
of  plants.  As  this  circumstance  could  not  otherwise  than 
quite  seriously  interfere  with  our  object,  it  was  thought  best 
to  re-plough  these  plats,  and  to  seed  dozvn  again  each  variety/ 
of  grass,  in  drills.  The  cultivation  of  grasses  in  drills,  two 
feet  apart,  was  adopted  with  much  success,  June  22,  1885. 
A  frequent  use  of  the  cultivator,  aided  by  the  hoe  and  hand- 
weeding,  has  enabled  us  to  secure,  as  far  as  practicable,  a 
clean  growth. 

2886.  — No  material  change  was  made  in  the  general  ar- 
rangement and  mode  of  treatment  of  the  plats  in  Field  B, 
beyond  the  addition,  on  the  west  end  of  each  plat,  of  an 
area  forty-three  feet  in  length,  and  a  width  corresponding  to 
that  of  the  existing  jilats.  This  addition  makes  the  present 
length  of  these  i)lats  175  feet ;  they  arc  each  33  feet  wide. 

The  same  varieties  of  grasses  and  of  corn  (Clark)  were 
cultivated.  The  hitter  was  also  planted,  in  place  of  two 
varieties  of  millets,  cultivated  during  the  preceding  year,  in 
Plats  13  and  14.  The  corn  was  planted,  as  in  previous 
years,  in  drills  three  feet  three  inches  apart;  the  seed  was 
dropped,  from  six  to  eight  in  a  place,  at  a  distance  of  from 
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twelve  to  fourteen  inches  apart,  May  17,  1886.  Plats  13, 
17,  19  and  21  were  fertilized  with  ground  bone  and  potash, 
as  in  preceding  years ;  while  Plats  14,  18  and  20  received 
no  manurial  matter  of  any  description.  The  growth  of  the 
corn  on  fertilized  and  unfertilized  plats  presented  throughout 
the  season  a  similar  appearance,  as  has  been  noticed  and 
described  on  previous  occasions,  with  the  exception  of  the 
fertilized  Plat  13  and  the  unfertilized  Plat  14,  which  yielded 
a  larger  return  than  any  other  of  the  plats  under  a  corre- 
sponding treatment.  These  two  plats  had  been  changed 
from  the  cultivation  of  corn,  in  1883,  to  that  of  millet,  in 
1884  and  1885. 

For  further  details  regarding  yield,  etc.,  we  have  to  refer 
to  pages  71  and  72  of  our  fourth  annual  rtiport. 

The  entire  field  was  ploughed  during  fall,  to  prepare  it  for 
experiments  with  other  crops  in  the  succeeding  year.  The 
samples  of  the  various  grasses  on  trial  had  been  collected  at 
successive  stages  of  gro^vth,  to  ascertain  their  composition. 
The  results  of  these  analyses  are  contained  in  the  following 
tabular  statement. 


OKCHARD  GRASS  (Hay). 


COLLKCTED  . 

rL-\K  7,  IS86, 

Collected  J 

t.-NE  30,  1886, 

WHILE  IN 

Bloom. 

IX   .SEED. 

Fertilized. 

Uiifeitilizod. 

Fertilized. 

Unfertilized. 

Moisture  at  100'^  C,     . 

9.09 

9.1G 

8..']8 

8.72 

Dry  Matter, .... 

90.91 

90.S4 

91.(52 

91.28 

100.00 

100.00 

100.00 

100.00 

AnnhiHft  of  Drij  Matter. 

Crude  AsJi,   .... 

7.90 

8.G7 

G.17 

,5.4G 

"      Cellulose,  . 

S4.12 

34.1.5 

35.48 

35.79 

"      Fat 

2.41 

2.40 

S.oG 

3.2G 

"      rrotoin  (Nitrogenous 

Matter), 

8.94 

11.24 

7.57 

8.15 

Non-nitrogenous    Extract 

Matter,      .... 

4C.G;1 

4: 5. .50 

47.22 

47.34 

100.00 

100.00 

100.00 

100.00 
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REDTOP  (Hay). 


Coi.LKCTED  July  5,  1886,     | 

Collected  Jclt  22,  1886, 

WHILE  IN 

Bloom. 

1 

IN  Sekd. 

Fertilized. 

Unfertilized. 

Fertilized. 

Unforlilized. 

Moisture  at  100°  C,     . 
Di-y  Matter, .... 

G.81 
93.19 

7.75 
92  25 

8  24 

91  7G 

8.02 
91.98 

100.00 

100.00 

100.00 

100.00 

Anal>/si.'i  of  Brij  Matter. 
Ci'ude  Ash,  . 
"      Cellulose,  . 
"      Fat,    .... 

5.G9 

34.11 

1.5G 

5.17 

32  95 

1.G4 

4.84 

:        33.49 

1.50 

4.17 

31  12 

I.Gy 

"      Prcitein  (Nitrogenous 
Matter), 

8.32 

8.40 

;          G.41 

8  28 

Non-nitrogenous  Extract 
IMatter,      .... 

50.32 

51.84 

I        53.7G 

54.74 

100.00 

100  00 

j      100.00 

100.00 

MEADOW  FESCUE  (Hay). 


Collected  June  28,  188G, 
IN  Seed. 

Fertilized.         Unfertilized. 

Moisture  at  100^"  C, 

Dry  I\latter, 

7.40 

92.G0 

8.03 
91.97 

Anahjsis  of  Dnj  Matter. 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      rr()t(!in  (Nitrogenous  Matter),  . 
Non-nitrogenous  Extract  Matter, .... 

100.00 

7.17 

34  46 

2.17 

7.02 

49.18 

100.00 

0.18 

34.GI 

1.78 

7.27 

48.1G 

100.00  j        100.00 
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TLMOTHY  (Hekds'  Grass). 


COLLKCTKD  Ji;Nt 
VHII.K  IM   Hi 

28.  1896, 

OOM. 

Fcrtilizetl. 

Ui 

fortilizod. 

Moisture  at  100-''  C, 

Diy  Matter, 

Go.74 
34.2G 

G5.00 
35.00 

AnalijHfi  of  Dry  Matter. 
Crude  Ash, 

"      Cellulose, . 

"      Fnt,      ........ 

"      J'rotein  (Nitvo2:onons  INfatter),  . 
Non-nitrogenous  Extraet  Matter, 

100.00 

5.29 

33.23 

1.95 

8.20 

51  33 

100.00 

5.37 

32  50 

2.07 

8.83 

51.23 

100.00 

100.00 

Fertilizinri  Tp(/re(li(n)ts  of  Timothy. 


Feitilizeil. 

Unfertilized. 

Moisture  at  100^  C,  .         .         .         . 

7.80 

7.24 

Phosphoric  acid  (G  cents  per  pound). 

0.3G 

0.56 

Potassium  oxide  (-11  cents  per  pound),   . 

1.G3 

1.44 

Niti"ogen,  (17  cents  per  pound),       .... 

1,21 

1.31 

Sodium  oxide,  . 

0.08 

0.37 

Calcium  oxide,          ....... 

0,44 

0.99 

Magnesium  oxide, 

0.12 

O.OD 

Insoluble  matter, 

1.01 

1.33 

Valuation  per  2,000  pounds 

$5  93 

$6  35 
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FertilizinQ  Ingredients  of  Orchard  Grass. 

(T.  Fcrtnizcd.  Collected  in  bloom,  June  7,  18SG.  II.  Unfertilized.  CoUoctcd  in 
boom,  .Tunc  7,  1886.  III.  Fenilizid.  Collected  in  seed,  June  oO,  ISSG. 
IV.  Unfertilized.    Collected  in  seed,  June  30,  188G  ] 


I'Ki:  Cknt. 

I. 

ir. 

m. 

IV. 

Moisture  at  100°  C,        .        .         .         . 

9.09 

9.1G 

8.38 

8.72 

Phosj)horic  iicid, 

0.483 

0.399 

0.329 

0.444 

Potassium  oxide, 

2.339 

2.114 

1.758 

1.303 

Nitrogen, 

1.300 

1.G40 

1.109 

1.190 

Sodium  oxide, . 

0.211 

0.233 

0.24G 

0.211 

Calcimu  oxide, 

0.401 

0.457 

0.49G 

0.470 

Magnesium  oxide, 

0.255 

0.23G 

0.192 

0..-.05 

Ferric  oxide,    . 

0.014 

0.021 

0.0G3 

0  o;:4 

Insoluble  matter, 

1.8G7 

1.97G 

2.280 

2.116 

Valuation  per  2,000  pounds. 

$G  99 

$7  8G 

^5  GO 

?5  G9 

Fertilizing  Ingredients  of  Redtop  Hay. 

[I.  Ferlllizcd.  Collected  in  bloom,  July  5,  18 <6.  II.  Unfertilized.  CoHrctcd  in 
bloom,  July  5,  ISSG.  III.  Fertilized.  Collected  in  seed,  July  22,  ISSG.  IV. 
Unfertilized.    Collected  in  seed,  July  22,  188G.] 


Vv.K.  Cent. 

I. 

II.           III. 

IV. 

Moisture  at  lOO'^  C, 

G.81 

7.75 

8.24 

8.02 

Phosphoric  acid. 

0.377 

0.301 

0.352 

0.326 

Potassium  oxide,     . 

1.20G 

1.054 

I.IGO 

0.G59 

Nitrogen  . 

1.240 

1.248 

0.940 

1.219 

Sodium  oxide, 

0.180 

0.425 

0.829 

0.317 

Calcium  oxide, 

0.G14 

0.G45 

0.451 

0.575 

Magnesium  oxide,  . 

0.125 

0.149 

0.149 

0.111 

Ferric  oxide,    . 

0.024 

0.033 

0.038 

O.OGO 

Insoluble  matter,     . 

1.71G 

1.G83 

1.710 

1.836 

Valuation  per  2,000  pounds,    . 

$5  53 

$5  59 

$4  Gi 

$5  07 
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Fertilizing  Ingredients  of  Meadow  Fescue. 

[I.  Fertilized.     Collected  in  seed,  June  28,  18<^G.     II.  Unfertilized.    Collected  in 
seed,  June  28,  I88G.1 


I. 


ir. 


Moisture  at  100°  C, . 
Phosphoric  acid, 
Potassium  oxide, 
Nitrogen,  .... 
Sodium  oxide,  . 
Calcium  oxide, . 
Magnesium  oxide,    . 
Ferric  oxide, 
Insoluble  matter, 
Valuation  per  2,000  jjounds. 


7.40 
0.230 
1.815 
1.04 
0.080 
0.540 
0.140 
0.027 
1.403 
$5  3G 


8.03 
0.229 
2.183 
1.07 
0.13!) 
0  4G6 
0.136 
0.025 
1.9G1 
$5  87 


The  higlier  percentage  of  nitrogenous  waiter  in  the  crop 
from  the  2infertilir:ed  plats,  over  that  from  the  fertilized 
plats,  iiucls  its  explanation  in  the  fact  that,  owing  to  the 
'scanty  supply  of  plant-food  in  the  former,  the  plants  matured 
at  an  earlier  date.  The  advantages  of  fertilization  are, 
therefore,  not  shown  in  the  percentage  of  nitrogenous  matter, 
but  in  an  increased  total  yield  of  a  healthy,  vigorous  growth. 

1SS7. — The  lands  were  i)l()U2"hed  and  harrowed  during 
the  second  week  of  May.  The  original  lines  of  sub-division 
were  retained.  Plats  12,  14,  16,  18  and  20  remained  unfer- 
tilized, as  in  previous  years.  Plats  11,  13,  15,  17,  19  and 
21  were  fertilized,  as  before,  with  a  mixture  of  GOO  pounds 
of  fine-ground  bones,  and  200  pounds  of  muriate  of  potash, 
per  acre.  The  fertilizer  was  applied  broadcast,  and  slightly 
harrowed  under  before  seeding.  The  different  plats  were 
phmted  May  18,  and  the  seeds,  in  every  case,  laid  in  drills, 
from  two  feet  to  three  feet  three  inches  apart,  as  circum- 
stances advised,  —  grasses  and  clovers,  two  feet,  and  corn 
and  peas,  three  feet  three  inches,  apart. 
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Plat  No.  11  (fertilized),  . 
Flat  No.  12  (unfertilized), 

Plat  No.  13  (fertilized),      . 

Plat  No.  14  (unfertilized),  . 

Plat  No.  15  (fertilized),  . 
Plat  No.  IG  (unfertilized),  . 
Plat  No.  17  (fertilized),       . 

Plat  No.  18  (unfertilized),  . 
Plat  No.  rj  (fertilized),  . 
Plat  No.  20  (unfertilized),  . 
Plat  No.  21  (fertilized),      . 


Corn  (Clark  vaiiety). 

Corn  (Clark  variety). 

Italian  Kyc  Grass  (Lolium  Italicum). 

English  Rye  Grass  (Lolium  pevenne). 
i  Italian  Rye  Gi'ass  (Lolium). 
!  English  Rye  Grass  (Lolium). 

5  varieties  Southern  Cow  Pea. 

5  varieties  Southern  Cow  Pea. 

Meadow  Fescue  (Fcstuca  pratensis). 
I  Alsyke  Clover. 

*  IMedium  Red  Clover. 
(  Alsyke  Clover. 

I  Medium  Red  Clover. 
)  IMammoth  Red  Clovex*. 
!  Alfalfa  (Luzerne). 
)  Mammoth  Red  Clover. 

*  Alfalfa  (Luzerne). 


The  results  regarding  the  yield  of  the  annual  plants  — 
corn  and  cow  peas  —  are  .stated  below;  while  the  record  of 
the  comparative  yield  of  the  perennial  plants  —  grasses  and 
clovers  —  are  reserved  for  another  year.  The  majority  of 
these  plants  show  their  respective  values  as  fodder  plants 
better  in  the  second  year,  when  seeded  somewhat  late  in  the 
spring.  Our  present  communication  is,  for  this  reason,  con- 
fined to  some  analyses  of  the  first  cut  of  Alfalfa,  and  Alsyke 
clover. 

Plat  11  (fertilized)  yielded  3,010  pounds  of  green  fodder 
corn;  Plat  12  (unfertilized)  yielded  2,890  pounds  of  green 
fodder  corn,  —  a  difierence  of  thirty  per  cent,  in  favor  of 
the  fertilized  plat.  The  plant-food  coming  from  the  disin- 
tegration of  the  sod  of  the  preceding  grass  crop  has  evidently 
favored  an  increased  production  upon  the  unfertilized  plat. 

Plats  15  and  16  were  each  planted  May  18,  with  five 
different  varieties  of  Southern  peas,  the  seeds  of  which  were 
secured  of  J.  J.  Wolfenden,  provision  dealer  in  Newberne, 
N.  C. 


1. 

Sugar  Crovvder. 

4. 

Clay  Cow  Pea 

2. 

Black  (Pallack). 

5. 

Crowder. 

3. 

Whippoorwill  Cow  Pea. 

The  entire  lot  grew  slowly  at  first  until  the  season  turned 
warmer.  The  vines  of  No.  5  became  diseased,  and  dried  up 
prematurely.     Nos.    2,    3    and   4   produced    a   voluminous 
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growth,  from  28  to  30  inches  high.     None  but  No.  2  pro- 
duced, to  any  extent,  matured  pods. 

The  entire  yield  on  Phit  15  (fertilized)  amounted  to  2,400 
pounds  of  green  crop,  containing  from  18  to  19  per  cent,  of 
dry  vegetal)le  matter. 

Plat  IC)  (unfertilized)  produced  1,300  pounds  of  green 
fodder,  —  a  difference  of  54  per  cent,  in  favor  of  the  fertil- 
ized plat.  An  analysis  of  No.  4,  Clay  variety  of  Southern 
cow  pea  (Dolichos)  will  be  found  in  a  later  chapter,  on  new 
fodder  crops.  The  crop  was  cut  for  fodder,  Aug.  29  to 
Sept.  3. 

ALFALFA  (Luzerne;  Hay). 

[Collected  from  Experiment  Station  Pints,  Aug.  16,  1887,  while  in  bloom.    First 

Ciir.l 


Fci-tilizod.         Unfertilized. 

Moisture  at  100°  C, 

Dry  Matter, 

8.33 
91.07 

8.41 
91.59 

Analysis  of  Dry  Matter. 
Crude  Ash, 

"     Cellulose,    . 

"      Fat, 

"      Protein  (Nitroo^enous  Matter),  . 
Non-nitrogenous  Extract  Matter, 

100.00 

7.18 
28.54 

1.54 
11.12 
51.02 

100.00 

7.83 
27.86 

2.04 
12.90 
49.31 

100.00          lOO.tO 

ALSYKE  CLOVER  (Hay;  Trifolium  Hybridum). 
[Collected  from  the  Experiment  Station  Plats,  Aus.  16,  18S7.  while  in  bloom.] 


Fertilized. 

Unfertilized. 

Moisture  at  100°  C, 

Dry  Matter,  .        .   * 

8.04 
91.30 

8.30 

91.70 

Analysis  of  Dry  Matter. 
Crude  Ash,    ........ 

"      Cellulose, 

"      Fat, 

"      Pi-otein  (Nitrogenous  INIatter),  . 
Non-nitrogenous  ExtVact  Matter, 

100.00 

10.92 
20.28 
2.89 
14.97 
44.94 

100.00 

13.35 
21.44 
3.20 
17.32 
44.03 

100.00 

100.00 
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Fertilizing  Ingredients  of  (1)  Alfalfa^  (2)  Ahyke  Clover. 

[I.  Alfalfa.    Fertilized.    11.  Alfalfa.    Unfertilized.    III.  Alsykc  Clover.    Fertilized. 
IV.  Als3"ke  Clover.     Unfcriilized. 


I'KU  C 

ENT. 

I. 

ir. 

III. 

IV. 

Moisture  at  100°  C,        .        .        .         . 

8.33 

8.41 

8.G4 

8.30 

rhosj^lioric  acid, 

0.444 

0.458 

I.OIG 

0.584 

Potassium  oxide, 

2.043 

0.872 

2.740 

1.G05 

Nitrogen,          ...... 

1.C30 

1.900 

2.190 

2.540 

Sodium  oxide, 

0.CG8 

1.354 

0.23G 

0.570 

Calcium  oxide, 

1.48G 

2.558 

1.G44 

1.83G 

Magnesium  oxide, 

0.249 

0.582 

0.735 

O.GIO 

Ferric  oxide, 

0.105 

0.085 

0.417 

024G 

Insoluble  matter, 

0.716 

0.G87 

3.22G 

3.241 

Valuation  per  2,000  pounds,   . 

$7  81 

$7  G5 

$11  00 

$10  70 

The  hijjhcr  per  cent,  of  nitrogenous  matter  in  the  crop 
from  the  uDfortilized  plats,  over  that  from  iha  fert ilized  plats, 
finds  its  explanation  in  the  fact  that,  owing  to  the  scanty 
supply  of  plant-food  in  the  former,  the  plants  matured  at  an 
earlier  date.  The  advantages  of  fertilization  arc,  therefore, 
not  shown  in  the  percentage  of  nitrogenous  matter,  but  in 
an  increase  of  total  yield  of  a  healthy,  vigorous  growth. 
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3.     Experiments  with  Wheat. 
(Fourteen  Varieties.) 

[Field  C  ] 

Fourteen  varieties  of  winter  wheat  Averc  sown  on  the 
south  half  of  Field  C,  in  drills,  eighty  feet  in  length  and 
three  feet  three  inches  apart,  during  the  first  week  of  Octo- 
ber, 1886.     The  rows,  eight  in  number,  ran  north  and  south. 

The  soil  consisted  of  a  good  loam ;  the  fertilizers  used 
were  000  pounds  of  ground  bone,  and  200  pounds  of  muriate 
of  potash,  per  acre.  Eight  rows  of  the  following  fourteen 
varieties  were  sown:  (1)  Genoese,  (2)  Egyptian,  (3) 
Indian,  (4)  White  Crimean,  (5)  Fulcastcr,  (G)  Genoese, 
(7)  German  Emperor,  (8)  Raub's  Black  Prolific,  (9) 
McGehee  (white),  (10)  Diehl  — Mediterranean,  (11)  Four- 
rowed  Shcrifi',  (12)  Martin's  Aml)er,  (13)  Extra  Early 
Oakley,  (14)  Amber  (Mass.).  The  seed  fur  the  first 
thirteen  varieties  named  was  sent  on  1>y  the  U.  S.  Depart- 
ment of  Agriculture ;  that  of  the  fourteenth  was  obtained 
from  Joseph  Breck  &  Sons,  Boston,  Mass.,  for  the  purpose 
of  comparing  one  of  our  reputed  home  varieties  with  those 
sent  on. 

The  first  four  varieties  (Genoese,  Egyptian,  Indian  and 
White  Crimean)  were  on  the  eastern  portion  of  the  field, 
which  was  low  and  moist;  they  were  entirely  winter-killed, 
and  serradella  was  ])lanted  in  their  places.  Numbers  G  and 
11  (Genoese  and  Four-rowed  Sheriff)  were  also  largely 
winter-killed,  —  so  much  so,  that  at  time  of  harvest  they 
were  left  as  worthless  on  the  field.  The  Extra  Early  Oak- 
ley (13)  was  the  first  variety  to  head, — the  3d  of  June. 
On  June  7  it  was  followed  by  number  14,  —  our  native 
Amber  Wheat.  June  13,  all  save  numl)er  11  (Four-rowed 
Sheriff)  had  headed.  July  19,  each  variety  was  stooked 
by  itself,  with  the  exception  of  Genoese  (G)  and  Four- 
roAved  Sheriff  (11),  which  were  not  far  enough  advanced, 
and  of  poor  growth.  July  29,  they  were  taken  to  the  barn 
and  threshed.  lilvery  variety  was  more  or  less  affected 
by  the  rust.  * 

The  following  table  shows  growth,  height,  color  and  yield 
of  the  eia'ht  rows  of  the  difterent  varieties  that  matured  :  — 
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None  of  the  imported  varieties  exceeded  our  home  Amber 
wheat  in  any  essential  point. 

VetcJi  (Vicia  sativa)  and  Oats.  — An  area  of  a  small  frac- 
tion over  one-fifth  of  an  acre  was  sown  broadcast,  May  IG, 
with  vetch  and  oat  seed,  —  one  part  of  vetch  to  three  parts 
of  oats. 

The  soil  was  prepared  for  the  crop  in  the  same  way  as  in 
the  case  of  wheat. 

On  the  25th  of  May  the  yonng  plants  appeared  above 
ground.  The  first  cutting  was  made  July  8,  the  crop^  then 
standing  three  and  one-half  feet  high,  and  the  vetch  beinij 
in  ])loom  ;  the  cutting  w^as  stopped  July  26.  Two  hundred 
pounds  per  day  were  cut,  on  the  average,  to  serve  in  our 
second  feeding  experiment  with  milch  cows.  It  was  relished 
by  them  much  more  than  during  the  previous  year,  when 
the  vetch  was  sown  alone. 

The  yield  of  the  area  was  fully  two  tons  of  green  crop, 
which  would  give  an  estimated  yield  of  10.89  tons  of  green 
fodder  per  acre. 

Composition  of  Green  Vetch  and  Ocits. 


July  7. 

July  23. 

July  28. 

Average. 

Moistm-o  at  100=  C, 

Dry  Matter,     .... 

8r,.ii 

73.(5G 

23.;]t 

73.' 5 
23.95 

76.01 
23.3<> 

lUU.UU 

100.00 

100.00 

lOJ.OO- 

The  feeding  ceased  when  the  oats  turned  yellow. 


Anah/sis  of  Green  Vetch  and  Oats. 
[Collected  from  Experiment  Station  Fiolil.  July  8,  1SS7.J 

JMoi.stiiro  at  100^  C, 

Dry  jSlattcr, 


Analysis  of  Dry  Mailer. 
Crude  A-sli, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  INIatter), 
N"on-nitro<^enous  I'^xtraet  Matter, 


Per  cent. 

8G.I1 
13.M9 

100.00 

12.37 
31.20 
2.74 
10.59 
40.10 


100.00 
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The  vetch  has  already  received  considerable  attention  in 
various  sections  of  our  country ;  reports,  thus  far,  speak 
with  much  satisfaction  of  the  results.  The  plant  resembles, 
in  many  respects,  the  common  garden  pea ;  there  are  early 
and  late  varieties  in  cultivation.  Its  period  of  vegetation  is 
from  18  to  22  weeks,  and  the  time  of  seeding  corresponds 
to  that  of  the  pea.  The  common  vetch  is  a  hardier  plant 
than  the  latter,  and  grows  well  upon  an  inferior  soil.  Its 
reputation  as  a  valuable  green  fodder,  either  single  or  when 
grown  in  common  with  rye,  oats  or  barley,  is  well  established. 

An  equal  number  of  both  plants  gives  a  richer  green 
fodder  than  the  proportion  we  tried. 

SerradeTla  (Ornithopus  sativus,  Brot.). — The  area  occu- 
pied by  this  plant  was  206  feet  long  b}'-  80  feet  wide,  and 
belonged  to  a  piece  of  land  prepared  in  common  with  that 
used  for  the  cultivation  of  the  varieties  of  wheat. 

The  seed  was  sown  in  drills,  three  feet  three  inches  apart, 
May  25.  The  plants  began  to  bloom  July  12.  The  cutting 
of  the  crop  for  green  fodder  commenced  Sept.  2  ;  from  200 
to  300  pounds  were  used  per  day,  as  part  of  the  feed  for 
three  cows.  The  supply  lasted  until  Sept.  26.  The  yield 
on  our  field  amounted  to  7,300  pounds  of  green  fodder,  or 
9^  tons  per  acre,  with  an  average  of  from  18  to  20  per 
cent,  of  dry  vegetable  matter. 

The  serradella,  like  the  vetch,  is  an  annual  leguminous 
plant,  which  found  its  way  from  Portugal  into  Central 
Europe  some  fifty  years  ago.  It  grows  from  one  to  one  and 
one-half  feet  high,  and  prefers  a  moist,  deep,  sandy  soil. 
Time  of  seeding  and  mode  of  cultivation  correspond  with 
that  customary  in  the  cultivation  of  peas.  The  growth  of 
the  plant  is  slow  until  the  time  of  blooming,  when  it  rapidly 
increases  in  size  and  nutritive  constituents. 

The  close  of  the  blooming  period,  at  the  end  of  August  or 
beginning  of  September,  is  with  us  the  best  time  for  cutting 
the  crop.  Leading  agriculturists  speak  very  highly  of  this 
fodder  plant. 

Our  results  in  the  field  and  in  our  feeding  experiments 
(see  "Feeding  Experiment  with  Milch  Cows,  II.,"  in  this 
report)  have  been  for  several  years  very  satisfactory.  The 
cows  relish  the  serradella  highly. 
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Analysis  of  Green  Serradella. 

[Collected  from  tbe  Experiment  Station  Fields,  Sept.  20,  1887.] 

Per  cent. 

Moisture  at  100°  C, 80.58 

Dry  Matter, 19.42 


A  nalysis  of  Dry  Matter. 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter), . 
Non-nitrogenous  Extract  Matter, 


100.00 

11.53 
38.76 
2.09 
12.01 
35.61 

100.00 


Southern  Cow  Pea  (Dolichos?)  ;  variety,  Clay.  —  This 
valuable  variety  of  Southern  cow  pea  has  been  raised  for 
several  years  past,  with  very  satisfactory  results,  upon  the 
grounds  of  the  Experiment  Station.  Its  exceptionally  high 
value  for  green  manuring  and  for  renovating  the  soil,  has 
been  pointed  out  in  previous  annual  reports.  During  the 
past  summer  season  we  have  studied  its  comparative  value 
as  green  fodder  for  milch  cows.  The  results  of  these  ex- 
periments are  stated  in  this  report,  under  the  head  of  ' '  Feed- 
ing Experiments  with  Milch  Cows,  II."  The  cow  pea  is 
much  liked  by  cows  and  horses,  and  its  effect  as  an  essential 
part  of  the  daily  diet  for  milch  cows  is  very  satisfactory, 
judging  from  our  own  results. 

The  fact  that  the  seeds  of  the  Clay  or  Whippoorwill  varie- 
ties cannot  be  matured  in  our  section  of  the  country,  cannot 
be  considered  a  serious  impediment  to  its  more  general  use, 
for  the  seeds  may  be  had  in  unlimited  quantity  at  a  very 
reasonable  cost.  J.  J.  Wolfenden,  provision  dealer  in 
Newberne,  N.  C,  among  others,  has  offered  his  services  for 
the  purchase  of  genuine  seeds,  at  reasonable  terms. 

The  ground  which  served  during  the  past  summer  season 
for  the  cultivation  of  Southern  cow  pea  for  feeding,  adjoined 
that  used  for  the  raising  of  serradella  and  of  wheat.  The 
soil  was  prepared,  as  far  as  ploughing  and  fertilizing  were 
concerned,  in  the  same  manner  as  that  upon  which  wheat 
was  raised.  The  seeds  were  planted  May  25,  in  drills  three 
feet  three  inches  apart.     The  entire  area  occupied  by  the 
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crop,  in  this  part  of  our  experimental  field,  was  101.5  feet 
long  and  80  feet  wide ;  it  yielded  3,765  pounds  of  green  fod- 
der, with  an  average  of  from  12  to  18  per  cent,  of  dry  vege- 
table matter.  The  rate  of  production  per  acre,  calculated 
on  the  basis  of  our  own  observation,  would  be  9|  tons  of 
srreen  fodder.  A  few  weeks  more  of  OTowth  would  have 
materially  increased  the  yield.  The  course  adopted  in  our 
feeding  experiment  obliged  us  to  use  the  Southern  cow  pea, 
as  the  serradella  was  not  yet  far  enough  advanced  in  growth. 
Southern  obseiwers  obtain  from  20  to  25  tons  of  green  crop 
per  acre.  The  cutting  of  the  pea  vines  for  fodder  began  as 
early  as  Aug.  1,  and  lasted  until  Aug.  23.  A  new  growth 
had  started  from  the  roots  again  Aug.  25  ;  it  proved,  how- 
ever, of  but  little  value  for  feeding  purposes,  on  account  of 
the  lateness  of  the  season. 


Analysis  of  Southern  Cotv  Pea. 

[Collected  from  Experiment  Station  Fields,  Sept.  2,  1887.] 

Per  cent. 

Moisture  at  100"  C, 78.81 

Dry  Matter, 21.19 


Analysis  of  Dry  Matter. 


•Crude  Asli,    .        .        .        . 

"      Cellulose,  .        .        .        . 

"     Fat,     .        .      •  . 

"      Protein,       .         .         .         . 
Non-nitrogenous  Extract  Matter, 


100.00 

.5.97 

23.02 

1.81 

8.28 

61.92 

100.00 
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4.     Experiments  with  Potatoes. 
(Var.  :  Beauty  of  Hebron.) 

[Field  D.] 

A.  —  Experiments  with  High-grade  German  Potash  Salts 
and  Ground  Bones,  as  Fertilizers. 

The  experiments  were  originally  instituted  (1884)  for  the 
purpose  of  studying  the  effects  of  muriate  of  potash  and 
sulphate  of  potash  on  the  yield  of  potatoes,  as  far  as  quantity 
and  quality  are  concerned. 

Three  plats,  each  one-fifth  of  an  acre  in  size,  were  chosen 
for  the  experiment.  The  land  had  been  for  several  years  in 
grass,  and  contained  quite  a  number  of  old  apple-trees.  The 
majority  of  the  latter  were  removed,  and  the  turf  thoroughly 
broken  up  before  manuring. 

Plat  1  (west  end)  received  120  pounds  of  ground  ren- 
dered bones,  and  30  pounds  of  muriate  of  potash  (equal 
to  from  26  to  27  pounds  of  phosphoric  acid,  4  to  41  pounds 
of  nitrogen,  and  15  to  16  pounds  of  potassium  oxide). 

Plat  2  received  no  manure. 

Plats  (east  end)  received  120  pounds  of  ground  rendered 
, bones,  and  58  pounds  of  double  sulphate  of  potash  and 
magnesia  (equal  to  from  26  to  27  pounds  of  phosphoric 
acid,  4  to  4^  pounds  of  nitrogen,  15  to  16  pounds  of  potas- 
sium oxide,  and  5  to  6  pounds  of  magnesium  oxide). 

The  fertilizers  were  applied  broadcast,  and  harrowed  under 
before  planting.  The  potatoes  were  planted  in  rows  three 
feet  apart,  and  fourteen  inches  distant  in  the  rows,  during 
the  first  week  in  May,  1884.  The  crop  was  kept  clean  from 
weeds  by  a  timely  use  of  the  cultivator. 

As  an  additional  feature  of  the  experiment,  one-half  of 
€ach  plant  was  planted  with  medium-sized  whole  potatoes, 
the  other  with  half  potatoes  obtained  from  similar  sized 
tubers. 

The  crop  obtained  from  Plats  2  and  3  were  seriously  dis- 
figured by  scab,  while  that  from  Plat  1  had  suftered  less. 

1885. — The  arrangement  of  the  field,  the  mode  of  ma- 
nuring, and  the  variety  of  potatoes  raised,  were  the  same  as 
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in  the  preceding  season.  The  seed  potatoes  used  had  been 
carefully  selected  from  our  own  crop,  raised  during  the  pre- 
ceding season,  on  the  same  plats. 

The  young  crop  was  hoed  June  9.  The  difference  in  the 
plats  was  quite  marked  July  24  :  Plat  No.  1,  fertilized  with 
muriate  of  potash,  had  the  largest  foliage  and  looked  darker 
green  than  the  remainder;  No.  3,  fertilized  with  sulphate  of 
potash,  looked  next  best.  A  blight  on  the  leaves,  which 
showed  itself  during  the  first  week  of  August,  prematurely 
terminated  the  experiment ;  the  vines  upon  all  plats  died 
soon  after.  The  crop  was  harvested  Aug.  26.  The  potatoes 
from  all  the  plats  suffered  severely  from  scab. 

The  exceptionally  large  proportion  of  small  potatoes  oT)- 
tained,  in  particular,  from  Plats  No.  2  and  3,  as  well  as  the 
low  percentage  of  solids  in  the  potatoes  tested,  proved  the 
premature  termination  of  a  healthful  condition  of  the  entire 
crop.  The  normal  growth  of  the  tubers  came  apparently  to 
a  standstill  soon  after  the  first  examination  for  solids  had 
been  made  (July  24).  The  results  seemed  to  indicate  a 
connection  between  "  blight"  and  "  scab,"  and  left  scarcely 
any  doubt  about  the  circumstance,  that  either  the  one  or  the 
other,  or  both  jointly,  had  contributed  directly  or  indirectly 
towards  the  partial  failure  of  the  crop  for  the  two  succeed- 
ing seasons. 

It  was  decided,  in  sight  of  these  facts,  to  continue  the  ex- 
periments in  1886  upon  the  same  field,  with  some  modifica- 
tions, to  ascertain,  if  possible,  whether  the  main  influence 
reo-arding  the  results  in  our  past  observation  had  to  be 
ascribed  to  atmospheric  agencies,  or  to  the  condition  of  the 
soil  and  the  fertilizer  applied,  or  to  the  quality  of  the  seed 
potato  used. 

1886.  — The  same  field  was  used  as  in  1885.  The  land 
was  well  prepared  by  ploughing  and  harrowing,  April  27, 
and  subsequently  fertilized,  the  same  as  in  previous  years. 
The  change  regarding  the  character  of  the  fertilize'  appli-d, 
consisted  in  using  nearly  tivice  the  amount  of  potash  salts, 
muriate  and  sulphate  of  potash,  for  the  same  area,  in  case  of 
Plats  1  and  3.  A  second  important  change  from  our  pre- 
vious practice  consisted  in  securing  first  quality  seed  pota- 
toes.—  in  particular, /ree  from  scab      The  same  variety  — 
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Beauty  of  Hebron  —  Avas  obtained  for  that  purpose  from 
Vermont ;  it  was  as  fair  an  article  as  could  be  desired.  The 
system  of  planting  and  cultivating  was  the  same  as  in  pre- 
vious years.  The  potatoes  were  planted  upon  all  plats  May 
5,  1886.  All  the  vines  were  in  full  blossom  July  G;  they 
began  to  turn  yellowish  and  dry  up  July  30.  The  crop  on 
the  entire  field  was  dried  up  Aug.  8.  This  change  seemed 
to  appear  most  marked,  and  first,  on  the  vines  raised  from 
whole  potatoes.     The  crop  was  harvested  Aug.  28. 

Neitlier  a  liberal  use  of  our  own  mixture  of  commercial 
manurial  substances,  rich  in  'potash  compounds,  nor  the  selec- 
tion of  a  fair  quality  of  seed  jwtatoes  from  another  locality, 
had  affected  our  results,  as  compared  with  those  of  the  pre- 
vious season;  for  the  entire  crop,  with  scarcely  any  exception, 
was  badly  disfiyured  by  scab.  The  potatoes  were  unfit  for 
family  use,  and  had  to  be  sold  at  a  low  price  for  stock-feeding. 

For  further  details  in  regard  to  our  observations  in  1884, 
1885  and  1886,  see  annual  reports. 

A  due  consideration  of  all  the  circumstances  which  ac- 
companied our  course  of  observation  thus  far,  induced  us  to 
draw  the  following  conclusions  :  — 

1.  Medium-sized  whole  potatoes  give  better  results  than 
half  potatoes  obtained  from  tubers  of  a  corresponding  size. 

2.  Disregarding  the  results  of  the  first  year,  when  pre- 
viously existing  resources  of  plant  food  in  liberal  quantities 
must  have  rendered  the  influences  of  an  additional  supply  of 
manurial  sul)stances  less  marked,  it  appears  that  sulphate  of 
potash  produced  better  results  in  our  case  than  muriate  of 
potash. 

3.  "YY^-Q  premature  dying  out  of  the  vines,  accompanied  by 
blight  or  scab,  or  both,  must  be  considered  a  controlling 
cause  of  the  exceptionally  large  proportion  of  small  potatoes. 

4.  Some  peculiar  condition  of  the  soil  upon  the  lands 
used  for  this  experiment  is  to  be  considered  the  real  seat  of 
our  trouble. 

To  test  the  correctness  of  conclusion  4  still  further,  the 
experiment  has  been  continued  for  another  year. 

1887.  — The  same  plats  as  in  previous  years  were  utilized 
for  the  experiment.  The  subdivision  remained  unchanged. 
The  fertilizers  applied  were  the  same  as  in  1886. 
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The  lands  were  i)loughed  and  harrowed  during  the  first 
week  of  INIay,  and  the  potatoes  planted  in  all  the  })lats  May 
11.  First  quality  potatoes,  "  Beauty  of  Hebron,"  raised  in 
Vermont,  were  used  as  seed.  The  growth  looked  w^ell  upon 
all  the  plats  until  July  28,  w^hen  the  vines  on  Plats  2  and 
3  began  to  turn  yellow.  They  commenced  drying  up  Aug. 
9,  and  by  Aug.  12  were  dry  on  all  plats.  An  examination 
of  the  little  potatoes,  July  1,  showed  already,  in  every  case, 
the  marks  of  scab. 

The  entire  crop,  when  harvested,  was  so  seriously  affected 
hy  scab  that  it  proved  worthless  in  the  general  market. 

The  months  of  July  and  August  were  exceptionally  wet 
and  warm  in  our  part  of  the  State,  — a  circumstance  which 
has,  most  likely,  aggravated  our  trouble.  The  potato  crop 
this  year  has  been  extensively  a  failure,  in  our  vicinity, 
wherever  low  lands  have  been  used  for  its  cultivation. 


B.  —  Observations  with  Scabby  Potatoes. 

These  experiments  were  inaugurated  in  188G,  for  the  pur- 
pose of  inquiring  into  the  circumstances  which  control  the 
development  and  the  propagation  of  the  scab  on  potatoes. 

1886.  — The  first  year's  work  in  this  connection  has  been 
confined  to  the  task  of  observing  the  behavior  of  scabby 
potatoes  as  seed  potatoes,  under  some  definite  previous 
treatment.  To  prevent  a  possible  propagation  of  scab  in 
the  new  crop  by  infected  seed  potatoes,  the  following  course 
was  adopted  :  Thoroughly  scabby  potatoes,  obtained  from 
the  previously  described  experimental  plats,  were  treated 
with  some  substances  known  to  be  destructive  to  various 
forms  of  parasitic  growth.  This  operation  was  carried  out 
with  the  intention  of  destroying  the  propagating  power  of 
adherent  germs  of  an  objectionable  character,  before  plant- 
ing the  seed. 

The  field  for  the  observation  was  distinctly  separate  from 
other  experimental  plats  for  the  cultivation  of  potatoes.  It 
had  been  used  for  many  years  previous  for  the  raising  of 
grass,  and  had  since  been  planted  but  once,  — the  preceding 
year  (1885),  with  corn.  The  land  was  prepared  by  plough- 
ing and  harrowing  in  the  same  way  as  other  potato  fields. 
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It  was  fertilized  broadcast,  at  the  rate  of  600  pounds  of 
ground  rendered  bones  and  290  pounds  of  potash  magnesia 
sulphate. 

The  field  was  subdivided  into  five  plats  of  equal  size, 
eight}^  feet  long  and  fifty  feet  wide,  and  the  potatoes  subse- 
quently planted  in  rows,  three  feet  three  inches  apart,  with 
hills  three  feet  from  each  other  in  the  rows.  Three  feet  of 
space  was  left  between  the  plats  unoccupied.  The  scabby 
seed  potatoes  selected  for  the  trial  were,  as  far  as  practicable, 
of  a  uniformly  medium  size.  Each  lot  was  immersed  in  the 
particular  solution  prepared  for  the  diflereut  plats ;  after 
being  kept  there  for  twenty-four  hours  they  were  removed 
and  directly  planted. 

Plat  1  was  planted  with  healthy  and  smooth  potatoes ,  with- 
out any  previous  treatment.  This  course  was  adopted  to 
learn  whether  soil,  fertilizer,  or  atmospheric  agencies  of  the 
season  would  favor  the  appearance  of  the  scab  in  the  crop. 

Plat  2.  The  scabby  seed  potatoes  were  allowed  to  remain 
for  twenty-four  hours  in  a  saturated  solution  of  muriate  of 
potash  before  being  planted. 

Plat  3.  A  strong  solution  of  hypochlorite  of  lime 
(bleaching  lime)  was  applied  in  a  similar  way,  for  the  prep- 
aration of  the  scabby  seed,  as  in  the  case  of  Plat  2. 

Plat  4.  A  saturated  solution  of  carbolic  acid  in  water, 
served,  in  this  instance,  for  the  treatment  of  the  scabby 
potatoes. 

The  potatoes  were  planted  in  all  plats  on  the  same  day. 
May  7.  The  vines  did  not  appear  evenly,  at  first;  they 
were,  however,  equally  vigorous  upon  all  plats  at  the  close 
of  June. 

The  tops  on  all  plats  were  pretty  generally  dried  up 
Aug.  18.  The  potatoes  were  harvested  on  the  entire  field 
Aug.  30.  The  yield  on  all  the  plats  was  fair,  and  the 
quality  of  the  potatoes,  almost  without  exception,  excel- 
lent ;  this  seemed  to  be  more  striking  in  regard  to  those  on 
Plats  2,  3  and  4,  which  had  been,  in  the  beginning  of  the 
season,  somewhat  behind  in  growth.  Here  and  there  could 
be  seen  a  potato  with  a  small  mark  of  scab ;  a  large  propor- 
tion were  perfectly  smooth  and  without  any  sign  of  it. 

The  results  were  recorded  as  those  of  a  first  experiment. 
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The  fact  that  a  scabby  potato  may  produce,  under  certain 
ch'cumstances,  a  smooth  and  otherwise  excellent  potato,  was 
confirmed.  Good  potatoes  have  been  raised  before  from 
seed  potatoes  suffering  from  scab,  without  any  previous 
treatment  similar  to  ours.  Without  any  intention  of  antici- 
pating the  results  of  future  observations,  or  to  point  out 
with  certainty  the  exact  cause  of  our  results,  we  expressed 
the  opinion  that  a  difference  in  the  condition  of  the  soil  in 
our  old  and  new  experimental  potato  plats  might  have  proved 
to  be  the  principal  cause  of  our  trouble  :  for  the  former 
yielded,  from  healthy  potatoes,  most  inferior  scabby  pota- 
toes ;  whilst  the  latter  produced,  from  scabby  potatoes,  a 
most  superior,  smooth  potato,  under  otherwise  almost  identi- 
cal conditions,  as  far  as  soil,  mode  of  cultivation  and  kind 
of  fertilizer  were  concerned,  upon  land  in  close  proximity, 
during  the  same  season, 

1887.  —  The  experiment  has  been  repeated  during  the 
past  season  upon  the  same  lands,  with  but  a  slight  modifica- 
tion. The  soil  was  ploughed  and  fertilized  as  in  the  preced- 
ing year.  Ten  plats,  each  fifty  feet  long,  were  planted  with 
four  rows  of  potatoes,  three  feet  three  inches  apart,  and  with 
nineteen  hills  in  the  row.  Medium-sized,  whole  scabby 
potatoes  (Beauty  of  Hebron),  selected  from  the  crop  raised 
upon  our  own  fields  during  the  previous  year,  and  which  is 
described  in  some  preceding  pages,  under  the  heading 
"  Potato  Experiment,"  "A,"  served  as  seed  potatoes.  One- 
half  the  plats  were  planted  with  scabby  potatoes,  all  from 
the  same  lot,  after  being  immersed  for  eighteen  hours  in 
some  solution  prepared  for  that  purpose  ;  and  the  other  half 
were  planted  without  any  previous  treatment  of  the  seed,  — 
Plats  2,  6  and  10  wnth  our  scabby  potatoes.  Beauty  of 
Hebron,  and  Plats  4  and  8  with  healthy,  smooth  tubers,  of 
the  same  variety. 

p,        ^  ^  Scabby  potatoes,   soaked   in   a  solution   of 

'  (      potassium  sulphide 

p,        „  ^  Scabby    potatoes,  without    any    particular 

<     treatment. 

p,        „  5  Scabby  potatoes,  treated  with  a  solution  of 

'  t      hypochlorite  of  lime  (bleaching  lime), 

p,        ,  ^  Smooth,  healthy  potatoes,  without  previous 

"  (      treatment. 
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Plat 

5, 

Plat 

6, 

Plat 

7, 

Plat 

8, 

Plat 

i', 

Plat  10, 

Scabby  potatoes,  treated  with  a  solution  of 
potassium  chloride  (muriate  of  potash). 

Scabby  potatoes,  without  i^revious  treatment. 

Scabby  potatoes,  ti'eated  with  a  solution  of 
carbolic  acid. 

Smooth,  healthy  potatoes,  not  treated. 

Scabby  potatoes,  treated  with  copper  sul- 
phate (blue  copperas). 

Scabby  potatoes,  not  treated. 


The  young  plants  made  their  appearance  on  all  the  plats, 
except  No.  9,  eTune  1  ;  those  on  No.  9  appeared  eight  or  ten 
days  later.  The  entire  crop  looked  uniformly  well.  The 
vines  dried  up  on  all  plats  at  about  the  same  time.  The 
crop  was  harvested  with  the  following  results  :  — 

Beauty  of  Hebron. 


PLAT. 

ti 

« 

•a 

=  XI 

'■3 

8 

Solutions  Used. 

Results. 
(Sept.  12, 1SS7.) 

No.    1, 

Scabby. 

Potassium  sulphide. 

Good ;  not  scabby. 

2, 

Scabby. 

None. 

Good;  not  scabby. 

3, 

Scabby. 

Hypochlorite  of  lime  (bleaching  lime). 

Especially  good. 

4, 

CX3 

Good. 

None. 

Somewhat  scabby. 

5, 

■^ 

Scabby. 

Potassium  chloride  (muriate  of  potash). 

Especially  good. 

6, 

3 

Scabby. 

None. 

Good;  not  scabby. 

7, 

Scabby. 

Carbolic  acid. 

Especially  good. 

8, 

Good. 

None. 

Especially  good. 

9, 

Scabby. 

Copper  sulphide  (blue  copperas) . 

Only  7  hills  left.    More 
or  less  scabby- 

10, 

Scabby. 

None. 

Somewhat  scabby. 

A  careful  consideration  of  these  results  seems  to  show 
that  a  certain  condition  of  the  soil  has  been  the  leading 
cause  for  the  origin  and  propagation  of  the  scab  ;  for  scabby 
seed  potatoes  have  produced  healthy,  smooth  tubers,  both 
with  and  without  any  special  previous  treatment,  —  see 
Plats  1,  2,  7  and  8.  On  the  other  hand,  it  is  not  without 
interest  to  notice  that  Plats  1,  3  and  7  have  furnished  us 
with  some  of  the  best  potatoes  we  have  raised  during  the 
past  season. 
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The  investigation  will  be  continued,  with  some  modifica- 
tions, another  year. 

P.  S. — One  of  the  best  results  with  the  cultivation  of 
various  kinds  of  potatoes  during  the  past  season  was  noticed 
with  some  seed  potatoes  sent  on  by  the  United  States  De- 
partment of  Agriculture,  called  "Polaris,"  and  stated  as 
being  imported  directly  from  Ireland. 

Roots.  —  The  seeds  used  in  this  trial  were  sent  on  by  the 
United  States  Department  of  Agriculture,  with  the  excep- 
tion of  No.  7,  Saxony  sugar  beet,  which  was  taken  from 
our  own  collection  of  seeds.     The  supply  of  seeds  was  small. 

The  land  consisted  of  a  good  loam  in  a  fair  condition  of 
fertilization.  It  had  been  manured  for  several  years  past, 
annually,  with  a  mixture  consisting  of  GOO  pounds  of  tine- 
ground  bone,  and  200  pounds  of  muriate  of  potash,  per 
acre.  The  seeds,  ten  varieties  in  all,  were  sown  May  25. 
Each  variety  occupied  two  rows  across  the  field,  of  equal 
length  (80  feet). 

No.    1,.  .  .  .  Beet,  Mangel  Wurzel,  "  Giant  Long  Red.'' 

2, .  .  .  .  Beet,  Mangel  Wurzel,  "  Yellow  Ovoid." 

3, .  .  .  .  Beet, "  Eclipse." 

4,.  .  .  .  Beet, "  Red  Globe." 

5, .  .  .  .  Beet, "  Egyi^tian  Turnip." 

6, .  .  .  .  Beet, "  Long  Smooth  Red." 

7, .  .  .  .  Beet,  Sugar  Beet,  '■  Saxony." 

8, .  .  .  .  Turnip,  Ruta  Baga,  "  White  Sweet  German." 

9, .  .  .  .  Turnip,  "  Early  Yellow  "  or  "  Golden  Stone." 

10, .  .  .  .  Turnip,  Ruta  Baga,"  Skirving's  Purple  Top." 

The  rows  were  three  feet  three  inches  apart.  The  young 
plants  were,  in  every  case,  thinned  out  or  transplanted,  as 
circumstances  advised,  to  about  eight  inches  distant  from 
each  other  in  the  rows. 

The  transplanting  and  thinning  out  took  place  between 
July  5  and  11  ;  the  weather  during  this  time  was  favorable 
for  transplanting.  The  seeds  of  Nos.  G  and  9  did  not  prove 
as  good  as  the  others  ;  the  young  plants  of  Nos.  5  and  9,  in 
particular,  did  not  do  as  well  after  transplanting  as  the  re- 
mainder. 

The  crop  was  harvested  partly  Oct.  31  and  paiily  Nov. 
2.  The  first  lot  of  roots,  Nos.  1,  2,  3,  4  and  5,  after  lieing 
removed  from  the  ground,  was  topped  at   once,  and  three 
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of  each  kind  were  taken  to  the  laboratory  for  a  chemical  ex- 
amination ;  three  of  an  approximately  corresponding  size 
were  photographed. 

The  second  lot,  Nos.  6,  7,  8,  9  and  10,  was  treated  in  a 
similar  manner.  The  three  sample  roots  selected  in  each 
case,  represent,  as  far  as  practicable,  the  smallest,  medium 
and  largest  of  each  variety  raised. 

The  photographs  were  taken  with  all  the  roots  at  an  equal 
distance  from  the  camera. 

Statement  of  Results. 


NAME  OF  VARIETY. 


1.  Mangel  Wurzel,  "Giant  Long  Red," 

2.  Mangel  Wurzel,  "Yellow  Ovoid,"  . 

3.  Beet,  "  Eclipse," 

4.  Beet,  "  Red  Globe,"  • 

5.  Beet,  "  Egyptian  Turnip,". 

6.  Beet,  "  Long  Smooth  Red," 

7.  Sugar  Beet,  "Saxony,"    . 

8.  Ruta  Baga,  "White  Sweet  German,"     . 

9.  Turnip,  "  Early  Yellow  "  or  "  Golden  Stone 
10.  Ruta  Baga,  "  Skirving's  Purple  Top,"     . 
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3 

216 
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2 

176 
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2 

43 

50 

2 

140 

295 
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11.75 

9.75 

4. 

7.5 

8.75 

5. 

8.75 

4. 

5.5 

12.75 


The  analyses  of  the   different  varieties  of  roots  will    be 
reported  as  soon  as  finished. 


Miscellaneous   Field  Experiments  with  Faem  and 
Garden  Crops. 

The  field  notes  under  the  above  heading  are  made  for  no 
other  purpose  than  to  enter  on  record  a  series  of  experi- 
ments, for  various  reasons,  not  yet  fit  for  a  general  report. 
In  some  instances  the  supply  of  seeds  was  too  small  to 
entitle  us  to  draw  any  particular  conclusion;  in  others,  the 
selections  of  seeds  were  made  merely  for  the  purpose  of 
preparing  the  lands  for  a  future    special  field  experiment. 
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The  small  supply  of  seeds  was  furnished,  in  the  majority  of 
cases,  by  the  U.  S.  Department  of  Agriculture. 

The  work  carried  on  in  this  connection  has  had,  for 
obvious  reasons,  no  other  aim  than  to  study  the  adapta- 
tion of  some  new  field  crop  to  our  climate,  or  to  com- 
pare some  new  variety  of  a  prominent  garden  crop  with 
those  frequently  raised  in  our  section  of  the  State.  The 
field  set  aside  for  these  experiments  was  in  a  good  state  of 
cultivation.  Barnyard  manure,  supplemented  by  commer- 
cial phosphates  and  potash  compounds,  had  been  used  in  the 
past  as  manure  ;  no  alteration  was  made  in  this  respect  dur- 
ing the  past  season. 

The  list  of  seeds  sown  embraces,  aside  from  those  already 
mentioned  in  previous  pages,  one  variety  of  mustard, 
"Southern  Giant  Curled;"  three  of  pepper,  "Cayenne," 
"  Sweet  Mountain,"  and  "  Golden  Dawn  ;  "  two  of  tomato, 
."■  Paragon"  and  "  Improved  Mayflower ;"  one  of  cabbage, 
"  Early  Summer  ;  "  two  of  cauliflower,  "  Early  Snow  Ball" 
and  "Giant  Cauliflower,"  "  Pyrethrum  roseum  " ;  and  one 
variety  of  potato,  "  Polaris,"  in  the  form  of  seeds  and  seed 
potatoes  (two  tubers). 

The  seeds  were,  in  every  instance,  sown  in  a  hot-bed  and 
subsequently  transplanted  in  the  field.  All  matured  well, 
with  the  exception  of  Pyreihrum  roseum,  which  is  a  peren- 
nial plant. 

Aside  from  these  plants,  there  have  also  been  cultivated, 
on  a  small  scale,  Asiatic  Rhubarb,  Sago  Bean  (^Sago  hispida) , 
wild  potato  from  Colorado,  and  several  reputed  new  varieties 
of  potatoes,  to  secure  material  for  future  experiments. 

The  recently  ploughed  old  grass  lands,  on  the  east  side  of 
the  highway,  were  planted  with  potatoes,  corn  and  horse 
beans,  squashes,  several  varieties  of  oats,  and  barley.  The 
lower  portion,  from  five  to  six  acres,  has  been  laid  down 
during  the  fall  into  a  permanent  meadow ;  while  the  re- 
mainder of  worn-out  grass  land  in  that  locality  —  from  six 
to  eight  acres  —  has  been  underdrained  and  ploughed  at 
the  close  of  the  season. 

The  details  of  the  past  year's  work  upon  this  part  of  the 
land  of  the  Station  will  be  related  hereafter,  in  connection 
with  a  description  of  a  more  matured  system  of  cultivation. 
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SUGGESTIONS    UPON   PLANTING   TREES    AND    SMALL 

FRUITS. 

[By  S.  T.  Maynard,  Professor  of  Botany  and  Horticulture,  Massachusetts 
Agricultural  College.] 

The  most  important  points  to  be  considered  in  successful 
planting  of  trees  and  small  fruits  are  :  — 

1.  Selection  of  trees  and  plants. 

2.  Preparation  of  the  trees  and  plants. 

3.  Soil  and  its  preparation. 

4.  Methods  of  planting. 

5.  After-care  and  cultivation. 

Selection  of  Trees  and  Planting. 

Successful  planting  depends  very  largely  upon  the  condi- 
tion of  the  trees  or  plants  at  the  time  of  planting.  The 
best  results  are  generally  obtained,  other  things  being  equal, 
when  the  trees  or  plants  are  obtained  from  local  nurseries, 
and  planted  with  little  or  no  exposure  to  the  drying  influence 
of  the  sun  and  air.  The  merits  of  the  Massachusetts-grown 
trees,  as  compared  with  those  grown  in  the  extensive  nurse- 
ries of  distant  States,  are  often  discussed,  and  the  latter 
condemned  for  New  England  planting.  While,  in  many  of 
the  above-mentioned  nurseries,  owing  to  long  experience, 
especial  skill  and  a  soil  naturally  suited  to  the  best  growth, 
very  fine  trees  are  grown,  perhaps  better  than  are  generally 
grown  in  small  local  nurseries,  yet  the  danger  from  injury  in 
transporting,  should  they  go  a  great  distance,  and  the  length 
of  time  from  digging  to  transplanting,  will  make  it  gener- 
ally safer  to  depend  upon  home-grown  trees  where  they  can 
be  obtained. 

Great  care  must  be  exercised  in  digging,  and,  if  large 
quantities  are  to  be  dug  at  once,  as  soon  as  a  few  are  dug 
the  roots  should  be  protected  by  mats  or  blankets,  or  have 
soil  thrown  over  them  until  all  are  to  be  packed  for  trans- 
porting or  taken  to  the  field  for  planting.  In  packing  for 
shipping,  no  material  is  so  good  to  keep  the  roots  moist  and 
prevent  their  heating  as  clean  sphagnum  moss  ;  for  short 
distances,  moist  straw  or  hay  may  answer  very  well  for  this 
purpose. 
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Vigorous  young  plants  are  much  better  than  those  that 
have  been  a  very  long  time  in  growing  to  suitable  size.  The 
average  age  for  fruit  trees  and  plants  in  the  best  condition 
for  transplanting  is  about  as  follows  :  Apple,  three  years 
from  bud  ;  pear,  3  years  from  bud  ;  peach,  1  year  from  bud  ; 
plum,  2  years  from  bud  ;  cherry,  2  years  from  bud  ;  quince, 
3  years  from  cutting  or  root  graft ;  grape,  1  year  No.  1,  or 
2  years  No.  2,  from  cuttings  or  layers;  currant,  2  years 
from  cuttings  ;  gooseberries,  2  years  from  cuttings ;  rasp- 
berries and  blackberries,  1  year  from  suckers  or  root  cut- 
tings ;  strawberries,  only  new  runners  of  last  season's 
growth  should  be  used,  the  old  plants  having  black  roots, 
with  the  feeding  surfaces  so  far  from  the  crown  that  when 
they  are  dug  nearly  all  of  them  are  destroyed. 

Preparation  of  Trees  and  Plants  for  Planting. 

It  is  impossible  to  remove  a  tree  from  the  nursery  to  the 
orchard  without  injuring  some  of  the  larger  roots,  while 
nearly  all  the  rootlets  and  all  the  root  hairs  will  be  destroyed 
by  only  a  slight  exposure  to  the  air.  As  there  are  no  feed- 
ing roots  on  the  newly  transplanted  trees  until  new  ones  are 
formed,  if  none  of  the  buds  or  shoots  are  removed,  the 
supply  of  moisture  being  insufficient,  all  make  a  very  feeble 
growth,  or  fail  to  develop  at  all,  especially  if  a  drought 
comes  on  early  in  the  summer.  To  prevent  this  injury  and 
ensure  a  vigorous  starting  of  a  few  buds,  the  top  should  be 
cut  l^ack  in  proportion  to  the  amount  of  injury  to  the  roots, 
which  will  generally  be  from  one-half  to  two-thirds  of  the 
entire  top.  In  this  pruning  all  shoots  should  be  cut  entirely 
away  that  are  not  needed  for  the  formation  of  a  perfect  head, 
and  the  others  cut  back  one-half  or  two-thirds  of  their 
lenofth. 

If  the  head  is  not  formed  high  enough  upon  the  trunk,  it 
may  often  be  carried  higher  by  cutting  off  all  lateral  shoots, 
leaving  the  most  central  one  for  a  leader,  upon  which  will  be 
formed  the  new  head,  several  inches  higher  than  the  first. 
This  may  be  still  carried  up  by  pinching  the  ends  of  the  low- 
est laterals,  to  force  the  growth  into  the  higher  ones.  Thus, 
in  a  single  season,  the  head  may  be  carried  from  one  to  two 
feet  higher  than  it  was  when  received  from  the  nurserv-     All 
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injured  roots  should  have  the  ends  cut  smooth  with  a  sharp 
knife  ;  and  with  small  fruits,  like  the  grape,  currant  and 
strawberry,  it  is  often  desirable  to  cut  back  some  of  the 
longer  ones. 

8oil  and  its  Preparation. 

Unless  suitable  soil  is  selected,  very  poor  results  will  often 
be  obtained.  The  apple  thrives  upon  a  greater  variety  of 
soils  than  any  other  fruit,  Init  that  best  suited  to  its  growth 
is  a  rich,  moist,  well-drained  loam.  The  pear,  plum  and 
quince  require  a  heavier  soil,  but  it  should  be  free  from  stand- 
ing water.  The  cherry  delights  in  a  light,  sandy  loam. 
The  peach  can  only  be  successfully  grown  in  New  England 
upon  high  and  well-drained  land.  Upon  the  tops  of  our 
high  hills  the  trees  are  hardier,  live  longer  and  bear  more 
fruit,  although,  even  here,  they  are  not  safe  from  injury, 
and  annual  crops  cannot  be  expected  until  some  method  of 
protection  has  been  discovered  that  can  be  easily  and  cheaply 
applied.  Grape  vines  give  the  best  fruit  in  quality  when 
planted  upon  high,  gravelly  soil ;  but,  to  insure  a  vigorous 
growth  of  vine  to  enable  a  large  crop  of  fruit  to  mature, 
some  nitrogenous  manure  must  be  used,  but  only  early  in 
the  season,  as  a  late  application  would  induce  a  late  gro^vth 
of  wood,  that  is  very  liable  to  injury  by  severe  cold. 

The  raspberry  and  blackberry  mature  their  wood  much 
better  upon  light  land  than  upon  heavy,  moist  soil,  but,  like 
the  grape,  require  an  addition  of  nitrogenous  manure  to 
secure  a  growth  of  canes  sufficient  to  mature  a  large  crop  of 
fruit.  Spreading  mulch  upon  the  surface,  or  constant  culti- 
vation, will  generally  prevent  the  escape  of  moisture  at  the 
time  of  the  ripening  of  the  fruit,  when  it  is  most  needed. 

The  currant  and  gooseberry  require  a  moist,  heavy  soil  for 
the  best  results,  but  are  liable  to  be  thrown  out  by  frosts  if 
the  soil  is  not  well  underdrained. 

The  best  soil  for  the  strawberry  is  a  moist,  sandy  loam. 
Upon  light,  sandy  soils  there  is  a  tendency  to  a  large  num- 
ber of  berries,  but,  there  not  being  moisture  enough  in  the 
soil,  very  few  will  mature. 

Before  planting  it  is  necessary  that  the  soil  be  made  rich 
enough  to  ensure  a  good  growth,  if  it  is  not  already  in  that 
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condition.  For  small  fruits  it  is  generally  best  to  apply  the 
manure  or  fertilizers  broadcast  and  harrow  in,  as  it  may  also 
be  done  for  the  large  fruits,  if  the  land  is  to  be  cultivated 
with  some  other  crop  for  a  few  years. 

If  the  trees  are  to  be  planted  in  land  not  cultivated  for 
other  crops,  the  manure  or  fertilizer  would  be  more  econom- 
ically applied  only  about  the  trees,  increasing  the  area  cov- 
ered as  they  increase  in  size.  Unfermented  manure  should 
never  be  placed  in  contact  with  the  roots  of  any  tree  or 
plant,  but  if  decomposed  and  well  mixed  with  the  soil,  no 
injury  will  result  from  the  use  of  a  limited  quantity.  The 
best  way  to  use  coarse  manure  is  to  apply  it  to  the  surface 
about  the  trees  slightly  covered  with  soil.  The  quantity  to 
be  used  must  be  varied  with  the  condition  of  the  soil,  but 
should  be  used  sparingly  upon  the  peach  until  they  begin 
bearing. 

Perhaps  the  best  material  to  use,  where  the  soil  is  not 
sufficiently  rich  for  the  production  of  fruit,  is  fine-ground 
bone  and  potash,  four  parts  of  the  former  to  one  part  of 
muriate  of  potash.  This,  at  the  rate  of  one  pound  to  a 
tree,  mixed  in  the  fine  soil  used  around  the  roots,  and  one 
pound  applied  near  the  surface,  will  insure  a  good  growth, 
unless  the  soil  is  unusually  poor.  The  holes  should  be  dug 
a  little  larger  than  the  roots  will  extend,  and  loosened  a  little 
deeper  than  they  are  to  be  planted.  For  convenience  and 
beauty,  trees  should  be  set  at  regular  distances. 

MetJiodn  of  Planting. 

Generally  the  best  time  for  planting  is  in  the  early  spring, 
although  it  may  be  successfully  done  in  the  fall,  when  the 
leaves  drop  early  and  the  shoots  mature  by  Nov.  1. 

In  the  spring,  trees  should  not  be  planted  until  the  ground 
will  work  up  fine,  and  not  compact  when  pressed  about  the 
roots.  If  the  soil  is  light,  the  roots  should  be  planted  a 
little  deeper  than  they  grew  in  the  nursery,  but  if  moist,  the 
same  depth  as  they  stood  in  the  nursery  is  sufficient.  Grape 
vines  should  be  planted  with  the  crown,  or  collar,  within 
a  few  inches  of  the  surface,  and  the  roots  extending  six  to 
ten  inches  deep,  according  to  the  soil.  Raspberry,  black- 
berry and  strawberry  plants  should  be  planted  as  early  in 
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the  spring  as  the  land  will  work.  Black-cap  raspberries 
must  be  planted  with  the  large  central  bud  near  the  surface, 
as  deep  covering  often  destroys  it ;  the  roots,  however, 
must  be  put,  obliquely,  as  deep  as  they  will  go.  It  is  im- 
portant that  the  soil  be  pressed  very  finely  about  the  roots 
before  all  is  filled  in,  and  that  upon  the  surface  be  left  light. 
It  often  happens  that  trees  are  received  from  the  nursery 
in  a  dry,  shrivelled  condition,  which,  if  planted  in  that  state, 
would  certainly  foil  to  grow.  They  may  be  improved,  and 
sometimes  saved,  by  burying  top  and  root  in  moist  soil  for 
a  few  days  or  a  week;  then,  by  severe  pruning  at  planting, 
they  will  be  much  more  certain  to  grow. 

After  Care. 

It  often  happens  that  trees  received  in  good  condition, 
and  very  carefully  planted,  foil  to  grow  from  want  of  after 
care.  This,  for  the  first  season,  consists  in  seeing  that  a 
sufficient  supply  of  moisture  is  present  about  the  roots. 

In  time  of  drought,  watering  may  be  avoided  by  covering 
the  ground,  for  several  feet  about  the  tree,  with  mulch,  five 
or  six  inches  deep,  or  by  stirring  the  surface  soil  once  or 
twice  each  week.  Trees  planted  in  turf  are  especially  liable 
from  the  moisture  being  taken  up  by  the  surrounding  grass 
'roots.  This  can  only  be  prevented  by  covering  the  ground 
with  a  mulch  of  any  waste  material,  like  corn  stover,  old 
hay,  straw,  shavings,  sawdust,  fine  brush,  cider  pomace, 
meadow  mud  or  peat. 

The  same  result  may  be  obtained  by  packing  the  loose 
stones,  often  found  about  the  trees.  Mulching  material  of 
any  kind  should  not  be  in  contact  with  the  trunk  of  the 
trees  from  Nov.  1  to  May  1,  unless  they  are  protected  by 
banking  up,  or  by  a  tin  or  tar-paper  band  about  them  to  pro- 
tect from  injury  by  mice. 
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YALUATIOK     OF    FERTILIZERS,    AKD 
FERTILIZER    ANALYSES. 


To  assist  the  farmers,  not  yet  familiar  with  the  current 
mode  of  cleterminino;  the  commercial  value  of  manurial  sub- 
stances  offered  for  sale  in  our  markets,  some  of  the  essen- 
tial considerations,  which  serve  as  a  basis  for  our  valua- 
tion, are  once  more   stated  within  a  few  subsequent  pages. 

The  valuation  of  a  fertilizer  is  based  on  the  average  trade 
value  of  fertilizing  elements,  specified  by  analysis.  The 
money  value  of  the  higher  grades  of  agricultural  chemicals, 
and  of  the  higher-priced  compound  fertilizers,  depends,  in 
the  majority  of  cases,  on  the  amount  and  the  particular  form 
of  two  or  three  essential  articles  of  plant  food  ;  i.  e.,  phos- 
phoric acid,  nitrogen  and  potash,  which  they  contain.  The 
valuation  which  usually  accompanies  the  analyses  of  these 
goods  shall  inform  the  consumer,  as  far  as  practicable,  re- 
garding the  cash  retail  price  at  which  the  several  specified 
essential  elements  of  plant  food,  in  an  efficient  form,  have 
been  ofi'ered  of  late  for  sale,  in  our  large  markets. 

The  market  value  of  low-priced  materials  used  for  ma- 
nurial purposes,  as  salt,  wood  ashes,  various  kinds  of  lime, 
barnyard  manure,  factory  refuse  and  waste  materials  of  dif- 
ferent descriptions,  does  not,  quite  frequently,  stand  in  a 
close  relation  to  their  chemical  composition.  Their  cost 
varies  in  difierent  localities.  Local  facilities  for  cheap  trans- 
portation, and  more  or  less  advantageous  mechanical  condi- 
tion for  "speedy  action,  exert,  as  a  rule,  a  decided  influence 
on  their  selling  price. 

The  wholesale  market  price  of  manurial  substances  is 
liable  to  serious  fluctuations  ;  for  supply  and  demand  exert 
here,  as  well  as  in  other  branches  of  commercial  industry,  a 
controlling  influence  on  their  temporary  money  value.  As 
farmers  have  only  in  exceptional  instances  a  desirable  chance 
to  inform  themselves  resrarding  conditions  which  control  the 
market  price,  the  assistance  rendered  in  this  connection  by 
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agricultural  chemists  charged  with  the  examination  of  com- 
mercial fertilizers,  cannot  otherwise  but  benefit,  ultimately, 
both  farmers  and  manufacturers. 

The  market  reports  of  centres  of  trade  in  New  England, 
New  York  and  New  Jersey,  aside  from  consultations  with 
leading  manufacturers  of  fertilizers,  furnish  the  necessary 
information  regarding  the  current  trade  value  of  fertilizing 
ingredients.  The  subsequent  statement  of  cash  values  in 
the  retail  trade  is  obtained  by  taking  the  average  of  the 
wholesale  quotations  in  New  York  and  Boston,  during  the 
six  months  preceding  March  1,  1887,  and  increasing  them 
by  twenty  per  cent.,  to  cover  expense  for  sales,  credits,  etc. 

These  trade  values,  except  those  for  phosphoric  acid, 
soluble  in  ammonium-citrate,  were  agreed  upon  by  the  Ex- 
periment Stations  of  Massachusetts,  Connecticut  and  New 
Jersey,  for  use  in  their'several  States  for  the  present  season. 

Trade  Values  of  Fertilizing  Ingredients  in  Raw 
Materials  and  Chemicals. 

1887. 
Cents  per  Tound. 

Nitrogen  in  niti'ates, 16 

Nitrogen  in  ammoniates, 17^ 

Organic  nitrogen  in  dried  and  fine-ground  fish,     ....  17J 
Organic  nitrogen  in  Peruvian  guano,  blood,  meat,  azotin,  ammo- 
nite, and  castor  pomace, 17^ 

Organic  nitrogen  in  fine-ground  bone  and  tankage,       .        .        .  IG 

Organic  nitrogen  in  fine  medium  bone  and  tankage,     ...  14 

Organic  nitrogen  in  medium  bone  and  tankage,    .        .        .        .  12 

Oro-anic  nitrogen  in  coarse  medium  bone  and  tankage,  .        .  10 

Organic  matter  in  coarse  bone,  horn  shavings, hair  and  fish  scraps,  8 

Phosphoric  acid,  soluble  in  water, 8 

Phosphoric  acid,  soluble  in  ammonia  citrate,*  ....  7^ 
Phosphoric  acid,  insoluble,  in  dry,  fine-ground  fish,  in  fish  bone 

and  tankage, 7 

Phosphoiic  acid,  insoluble,  in  fine,  medium  bone  and  tankage,     .  6 

Phosphoric  acid  in  medium  bone  and  tankage,      ....  5 

Phosphoric  acid  in  coarse  medium  bone  and  tankage,  ...  4 

Phosphoric  acid  in  coarse  bone  and  tankage,  ....  3 

Phosjihoric  acid  in  fine-ground  rock  jihosphate,     ....  2 

Potash  as  sulphate,  in  compounds  free  from  chlorine,  ...  5| 

Potash  as  kainite, 4J 

Potash  as  muriate, 4J 

*  Dissolved  from  two  grams  of  phosphate,  ungrounJ,  Ijy  100  c.c.  neutral  solution 
of  ammonium  citrate,  sp.  gr.  1.09,  in  30  minutes,  at  Go  deg.  C,  witii  agitation  once  in 
five  minutes,  commonly  called  "reverted  "  or  "  backgone  "  phosphoric  acid. 


158  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 

The  above  trade  values  are  the  figures  at  which,  on  March 
1 ,  the  respective  ingredients  could  be  bought  at  retail  for 
cash  per  pound  in  our  leading  markets  in  the  raw  materials, 
which  are  the  regular  source  of  supply. 

They  also  correspond  to  the  average  wholesale  prices  for 
the  six  months,  ending  March  1,  plus  20  per  cent,  in  case  of 
goods  for  which  we  have  wholesale  quotations.  The  calcu- 
lated values  obtained  l)y  the  use  of  the  above  figures  will  be 
found  to  agree  fairly  with  the  reasonable  retail  price  in  case 
of  standard  raw  materials,  such  as  :  — 


Suljjliate  of  Ammonia, 
Nitrate  of  Soda, 
Muriate  of  Potash, 
Sulphate  of  Potash, 
Dried  Blood, 
Dried  Ground  IMeat, 


Dried  Ground  Fish, 

Azotin, 

Ammonite, 

Castor  Pomace, 

Bone, 

Plain  Superphosphates. 


TiiADE  Values  in   Sltperpiiospiiates,   Special   Manuees 
AND  Mixed  Fep.tilizers  of  High  Grade. 

The  orjjanic  nitrogen  in  these  classes  of  goods  will  be 
valued  at  the  highest  figures  laid  down  in  the  ' '  Trade  Values 
of  Fertilizing  Ingredients  in  Raw  Materials;"  namely,  17.5 
cents  per  pound,  it  being  assumed  that  the  organic  nitrogCR 
is  derived  from  the  best  sources,  namely,  animal  matter,  as 
meat,  blood,  bones  or  other  equally  good  forms,  and  not 
from  leather,  shoddy,  hair,  or  any  low-priced  inferior  form 
of  vegetable  matter,  unless  the  contrary  is  ascertained. 

Insoluble  phosphoric  acid  will  be  valued  at  three  cents,  it 
being  assumed,  unless  found  otherwise,  that  it  is  from  bone 
or  similar  sources,  and  not  from  rock  phosphate.  In  this 
latter  form  the  insoluble  phosphoric  acid  is  worth  but  two 
cents  per  pound.  Potash  is  rated  at  4|  cents,  if  sufficient 
chlorine  is  present  in  the  fertilizer  to  combine  with  it  to 
make  muriate.  If  there  is  no  more  potash  present  than  will 
combine  with  the  chlorine,  then  the  excess  of  potash  will  be 
counted  as  sulphate.  To  introduce  large  quantities  of 
chlorides,  common  salt,  etc.,  into  a  fertilizer,  claiming  sul- 
phate of  potash  as  a  constituent,  is  a  practice  which,  in  our 
present  state  of  information,  will  be  considered  of  doubtful 
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merit.  The  use  of  the  highest  trade  values  is  based  on  the 
opinion  that  these  articles  ought  to  contain  the  most  efficient 
forms  of  fertilizing  ingredients.  In  most  cases  the  valuation 
of  the  ingredients  in  superj)hosphates  and  specials  falls  be- 
low the  retail  price  of  these  goods.  The  difference  between 
the  two  figures  represents  the  manufacturers'  charges  for 
converting  raw  materials  into  manufactured  articles.  These 
charges  are  for  grinding  and  mixino;,  baofijino:  or  barrelinsf, 
storage  and  transportation,  commission  to  agents  and  dealers, 
long  credits,  interest  on  investment,  bad  debts,  and,  fiijally, 
profits. 

Local  disadvantages  for  transportation  exert,  not  infre- 
quently, a  serious  influence  on  the  cost  of  one  and  the  same 
brand  of  fertilizers.  Binding  rules  cannot  be  laid  down  re- 
garding these  points.  Farmers  must  judge  for  themselves 
whether  the  difference  between  our  valuation  and  the  prices 
asked  for  is  a  fair  one,  considering  local  conditions  of 
supply. 

The  prices  stated  in  these  bulletins,  in  connection  with 
analyses  of  commercial  fertilizers,  refer  to  their  cost  per  ton 
of  2,000  pounds  on  board  of  car  or  boat  near  the  factory, 
or  place  of  general  distribution.  To  obtain  the  valuation  of 
a  fertilizer  (?*.  e.,  the  money  worth  of  its  fertilizing  constit- 
__uents),  we  multiply  the  pounds  per  ton  of  nitrogen,  etc., 
by  the  trade  value  per  pound.  We  thus  get  the  values  per 
ton  of  the  several  ingredients,  and,  adding  them  together,  we 
get  the  total  valuation  per  ton. 

The  mechanical  condition  of  any  fertilizing  material, 
simple  or  compound,  deserves  the  most  serious  consideration 
of  farmers,  when  articles  of  a  similar  chemical  character  are 
offered  for  their  choice.  The  degree  of  pulverization  con- 
trols, almost  without  exception,  under  similar  conditions, 
the  rate  of  solubility,  and  the  more  or  less  rapid  diffusion  of 
the  different  articles  of  plant  food  throughout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  influence 
on  the  pecuniary  value,  in  case  of  one  and  the  same  kind  of 
substance.  Two  samples  of  fish  fertilizer,  although  equally 
pure,  may  differ  from  fifty  to  one  hundred  per  cent,  in  com- 
mercial value,  on  account  of  mere  difference  in  moisture. 

Crude  stock  for  the  manufacture  of  fertilizers,  and  refuse 
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material  of  various  descriptions,  sent  to  the  Station  for  ex- 
amination, are  valued  with  reference  to  the  market  prices  of 
their  principal  constituents,  taking  into  consideration,  at  the 
same  time,  their  general  fitness  for  speedy  action. 

A  large  percentage  of  commercial  fertilizing  material  con- 
sists of  refuse  matter  from  various  industries.  The  compo- 
sition of  these  substances  depends  on  the  mode  of  manufact- 
ure carried  on.  The  rapid  progress  in  our  manufacturing 
industry  is  liable  to  affect,  at  any  time,  more  or  less  seriously, 
the  composition  of  the  refuse.  A  constant  inquiry  into  the 
character  of  the  agricultural  chemicals,  and  of  commercial 
manurial  refuse  substances  offered  for  sale,  cannot  fail  to 
secure  confidence  in  their  composition,  and  to  diminish  finan- 
cial disappointment  in  consequence  of  their  application. 
This  Avork  is  carried  on  for  tlie  purpose  of  aiding  the  farm- 
ing community  in  a  clear  and  intelligent  appreciation  of  the 
substances  for  manurial  purposes. 

Consumers  of  commercial  manurial  substances  do  well  to 
buy,  whenever  practical,  on  guaranty  of  composition  with 
reference  to  their  essential  constituents,  and  see  to  it  that 
the  bill  of  sale  recognizes  that  part  of  the  bargain.  Any 
mistake  or  misunderstanding  in  the  transaction  may  be 
readily  adjusted,  in  that  case,  between  the  contending 
parties.  Tne  responsibility  of  the  dealer  ends  with  furnish- 
ing an  article  corresponding  in  its  composition  with  the 
lowest-stated  quantity  of  each  specified  essential  constituent. 


Sulphate  of  AiiDnoma. 

[Sent  on  from  Amherst,  Mass.     Two  samples.] 


Ter  Cent. 

I. 

II. 

Moisture  at  100°  C, 

Nitrogen  (171  cents  pel- ijound),  . 

Sulphuric  acid, 

Valuation  per  2,000  pounds,          .... 

1.63 
21.68 

BOM 

175  88 

.29 

20.97 

59.20 

$73  43 

1888.] 


PUBLIC  DOCUMENT  — No.  33. 


161 


Nitrate  of  Soda. 


[Sent  on  from  Asbl)y,  Mass.] 

Per  Cent. 

I. 

II. 

Moisture  at  100°  C, 

.96 

1.35 

Nitrogen  (IG  cents  i^er  i)ovind),    .... 

li.GG 

IG.U 

Sulphv;ric  acid, 

Trace. 

- 

Chlorine, 

Trace. 

- 

Valuation  per  2,000  jDOunds,          .... 

§47  01 

%:a  Go 

Sulphate  of  Magnesia. 

[Sent  on  from  Amherst,  Mass.] 

Ter  cent. 

Moisture  at  100"  C, 29.01 

Magnesium  oxide, 15.87 

Sulphuric  acid, 30.35 

Insoluble  matter, 6.29 

Ammonite. 

[Sent  on  from  Soutbanipton,  Mass.] 

Per  cent. 

6.17 
9.56 
12.20 
3.40 
0.22 


Moisture  at  100°  C,      .... 

Ash, 

Nitrogen  (17-J-  cents  per  pound), 
Phosphoric  acid  (6  cents  per  pound), . 
Insoluble  matter, 


Valuation  per  2,000  pounds, $47  50 

The  matcriul  was  in  a  fine  mechanical   condition,  and  thus 
in  a  favorable  form  for  speedy  disintegration. 


Saltpetre  Waste. 

[Sent  on  from  South  Acton,  Mass.] 

Per  cent. 

Moisture  at  100°  C 2.71 

45.92 
6.11 
0.71 
0.84 
0,80 
56.00 


Sodium  oxide,       ...... 

Potassium  oxide  (4|  cents  per  pound). 

Calcium  oxide, 

Sulphuric  acid, 

Nitrogen  in  nitric  acid  (16  cents  jser  pound). 
Chlorine, 


Valuation  per  2,000  jioirnds, 


$7  75 
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The   sample  contained  less  nitric  acid  and  more  potash 
than  previous  samples. 


Felt  Factory  Waste. 

[Sent  on  from  Lowell,  Mass.] 

Ter  cent. 

Moisture  at  100°  C, 39.24 

Organic  and  volatile  matter, 66.47 

Ash, 33.53 

Nitrogen  (eight  cents  per  pound) , 5.26 

Insoluble  matter, 8.44 

Valuation  per  2,000  poimds, $8  42 

The  principal  part  of  the  ash  consisted  of  carbonate  of 
lime.  The  material  ought  to  be  composted  before  being 
incorporated  into  the  soil.  For  use  in  stables  as  an  absorb- 
ent it  deserves  commendation. 


Cotton-seed  Meal. 

[I.  Sent  on  from  Boston,  Mass.    Il.^Sent  on  from  Ashby,  Mass.] 


II. 


Moisture  at  100°  C,       .        . 

Ash, 

Phosphoric  acid  (6  cents  per  i>ound),  . 

Magnesium  oxide,         .        .        .        . 

Potassium  oxide  (4^  cents  jjer  pound), 

Sodium  oxide. 

Ferric  oxide. 

Calcium  oxide. 

Nitrogen  (17  cents  per  i3ound) 

Insoluble  matter,  . 

Valuation  per  2,000  jjounds. 


10.200 

5.480 

2.278 

.478 

1.C20 

.170 

.019 

.403 

4.193 

.240 

fl8  37 


7.71 

7.29 
2.01 
1.13 
2.09 


0.27 
4.02 
0.06 

$17  86 
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Sea-weed  Ashes. 

[Sent  on  from  Duxbury,  Mass.] 

rer  cent. 

Moisture  at  100°  C, 1.47 

Calcium  oxide, 6.06 

Magnesium  oxide, 4.37 

Potassium  oxide, 0.92 

Sodium  oxide, 8.7-2 

Phosphoric  acid, 0.30 

Sulphuric  acid, 2.98 

Chlorine, 6.60 

Sulphur, 0.14 

Insoluble  matter  (before  calcination), 63.65 

Insoluble  matter  (after  calcination) , 66.28 

The  analysis  of  the  above  ash  showed  it  to  contain  .14 
per  cent,  of  magnesium  chloride. 


Mussel  and  Mud. 

[Sent  on  from  Eastham,  Mass.] 


Moisture  at  100°  C,      . 

Phosphoric  acid  (5  cents  jier  pound), 

Calcium  oxide. 

Iron  and  alumina, 

Niti'ogen  (15  cents  per  pound). 

Insoluble  matter,  ... 

Valuation  per  2,000  lbs., 


Per  cent. 

2.24 
0.35 

23.39 
8.26 
0.72 

37.60 

$2  50 


Sea-weed. 

[Sent  on  from  Eastham,  Mass.] 


I. 


II. 


Moistiu-e  at  100°  C, 
Ferric  oxide, . 
Calcium  oxide, 
Pliosphoric  acid. 
Magnesium  oxide. 
Sodium  oxide, 
Potassium  oxide. 
Chlorine, 
Nitrogen, 
Insoluble  matter, 


12.05 
0.25 
2.73 
0.44 
1.48 

11.75 
3.81 
6.40 
1.66 
7.73 


14.96 
0.09 
3.86 
0.17 
1.30 
8.40 
0.36 
5.28 
1.28 
0.78 
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Much. 

[Sent  on  from  Pcabod)',  Mass.] 

Prr  cent. 

Moisture  at  100°  C, ,  •        •  89.89 

Dry  matter, 10.11 

Ash  in  fresh  niuck, 3.05 

Nitrogen  in  fresh  muck, .26 

The  ash  contained  a  considerable  portion  of  lime  and 
magnesia  compounds.  The  material  is  a  fair  specimen  of  its 
kind. 

German  Peat. 

[Sent  on  frona  Millbury,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 11-29 

Nitrogen  in  organic  matter  (8  cents  per  pound),        .         .         .  1.23 

Ash  constituents, 1-23 

Insoluble  matter  (in  asli), 0.38 

Valuation  per  2,000  pounds, ?1  97 

The  material  was  well  dried,  and  evidently  designed  to 
serve  as  an  absorbent  in  some  branch  of  manufacture. 


Muriate  of  Potash. 

[Sent  on  from  Ashby,  Mass.    Four  samples.] 


Per  Cent. 

r. 

II. 

m. 

IV. 

Moisture  at  100^'  C,         .         .         .         . 

0.15 

1.16 

0.75 

0.57 

Potassium  oxide  {\\  cents  per  pound), . 

51.87 

53.33 

52.11 

52.11 

Sodium  oxide, 

- 

- 

- 

10.13 

Chlorine, 

- 

- 

- 

54.00 

Valuation  per  2,000  pounds,  . 

$44  09 

$45  33 

144  30 

$44  30 
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Muriate  of  Potash. 

[I.    Sent  on  from  Fitcbbnrg,  Mass.    II.    Sent  on  from  North  Hadlcy,  Mass. 
III.  Sent  on  from  Amherst,  Mass.] 


Pek  Cen't. 

I. 

II. 

ni. 

Moisture  at  100^  C, 

Potassium  oxide  (4|  cents  per  pound) , 

Sodium  oxide, 

Chlorine, 

Valuation  per  2,000  pounds. 

0.1.5 
51.87 

§44  09 

1.05 
48.60 

5.70 

43.20 

§41  31 

1.86 
49.98 

?42  48 

Sulphate  of  Potash  and  Magnesia. 

[I.  Sent  on  from  Amherst,  Mass.    II.   Sent  on  from  Ashby,  Mass.    III.  Sent  on 
from  Ashby,  Mass  ] 


Pep.  Cent. 

• 

I. 

II. 

III. 

Moistiu-c  at  100°  C, 

3.85 

7.73 

0.34 

Magnesium  oxide, 

13.GG 

12.90 

- 

Potassium  oxide  (J)\  cents  per  pound), 

22.63 

22.70 

51.28 

Sodium  oxide, 

6  34 

4.22 

- 

Sulphuric  acid, 

47.28 

45.61 

46.41 

Chlorine, 

2.64 

1.46 

- 

Insoluble  matter, 

0.80 

0.46 

0.93 

Valuation  per  2,000  pounds. 

$24  89 

$24  97 

$56  41 

166  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 

Wood  Ashes. 

[I.  and  ir.  Sent  on  from  Sunderland,  Mass.    III.  Sent  on  from  Northampton,  Mass. 
IV.  Sent  on  from  Boston,  Mass.    V.  Sent  on  from  Amesbury,  Mass.] 


Per  Cent. 

I. 

II. 

III. 

IV. 

V. 

Moisture  at  100°  C,  . 

11.39 

10.97 

9.70 

17.38 

7.47 

Phosphoric  acid,         .... 

1.71 

1.19 

0.89 

1.17 

1.86 

Mao:nesium  oxide,     .... 

3.32 

3.20 

3.64 

3.77 

3.98 

Calcium  oxide, 

37.25 

36.46 

37.23 

31.50 

39.05 

Potassium  oxide,        .... 

G.U 

G.28 

7.55 

6.24 

4.69 

Insoluble  matter  (before  calcination), 

10.83 

17.45 

23.80 

18.05 

15.68 

Insoluble  matter  (after  calcination), 

7.71 

12.01 

12.62 

13.49 

13.98 

These  samples  are  of  good  quality,  with  the  exception  of 
No.  V.  Unleached  wood  ash  sells  in  our  vicinity  at  from 
24  to  25  cents  per  bushel  of  from  42  to  44  pounds. 


Wood  Ashes. 

[I.  Sent  on  from  New  York  City,  N.  Y.     II    Sent  on  from  North  Hatfield,  Mass. 
III.  Sent  on  from  Methucn,  Mass.    IV.  Sent  on  from  Eastham,  Mass.] 


Per  Cext. 

I. 

II. 

III. 

IV. 

Moisture  at  100°  C,         .         .         .         . 

4.73 

14.19 

17.33 

13.59 

Phosphoric  acid, 

0.81 

1.46 

Calcium  oxide, 

~ 

36.86 

- 

35.90 

Magnesium  oxide, 

- 

2.64 

- 

3.16 

Potassium  oxide, 

3.40 

7.23 

7.22 

5.74 

Insoluble  matter  (before  calcination),    . 

22.49 

6.48 

7.05 

10.64 

Insoluble  matter  (after  calcination) , 

15.42 

5.81 

- 

7.55 
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Wood  Ashes. 
[Sent  on  from  South  Deerfield.    Four  samples.] 


Pep.  Cent. 

I. 

II. 

III. 

IV. 

Moisture  at  100°  C,         .         .         .         . 

U.09 

13.31 

14.71 

12.37 

Phosphoric  acid, 

1.38 

1.38 

1.17 

.98 

Magnesium  oxide, 

3.35 

3.48 

3.57 

3.58 

Calcium  oxide,         ..... 

36.90 

37.74 

3G.32 

36.26 

Potassivim  oxide, 

6.72 

4.86 

6.85 

6.77 

Insoluble  matter  (before  calcination) ,  . 

8.20 

7.46 

14.65 

17.78 

Insoluble  matter  (after  calcination) , 

6.42 

5.80 

9.14 

10.45 

Canada  Wood  Ashes. 


[I.  Hard-wood  asbcs.    Sent  on  from  Stockbridgc,  Mass. 

Mass.] 

II.  Sent  on  from  Granby, 

Per  Cent. 

« 

I. 

II. 

Moisture  at  100°  C, 

19.16 

13.53 

Phosphoric  acid,    .         .         .         . 

1.32 

1.31 

Calciiun  oxide, 

84.80 

36.63 

Magnesium  oxide, 

3.04 

3.12 

Potassium  oxide, 

5.65 

6.22 

Insoluble  matter  (before  calcination), 

7.48 

9.22 

Insoluble  matter  (after  calcination) ,    . 

5.64 

6.95 
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Wood  Ashes. 

[Sent  on  from  Amherst,  Mass.] 


Teu  Cent. 

I. 

II. 

III. 

Moisture  at  100°  C, 

17.22 

10.87 

9.52 

Calcium  oxide, 

3i.28 

36.28 

54.48 

Magnesium  oxido,         ..... 

3.96 

3.94 

4.35 

Potassium  oxide, 

4.42 

5.37 

5.23 

Phosplioric  acid, 

1.54 

1.14 

1.G5 

Insoluble  matter  (befoi-e  calcination), 

16.82 

11.76 

11.14 

Insoluble  matter  (after  calcination),    . 

12.46 

10.11 

9.97 

Lime-kiln  Ashes. 

[Sent  on  from  South  Dcerfield,  Mass.] 


Moisture  at  100°  C, 
Phosphoric  acid,    . 
Calcium  oxide. 
Magnesium  oxide. 
Potassium  oxide,  . 
Insoluble  matter  (befo 
Insoluble  matter  (after 


e  calcination) 
calcination). 


rer  cent. 

18.90 

.36 

44.89 

1.26 

.99 

7.19 

2.58 


Wood  Ashes  (Canada). 


[I.  and  II.   Sent  on  from  Boston,  Mass.    III.   Sent  on 
IV.  Sent  on  from  Concord,  Mass 

from   Snndcrlanc 
•J 

,  Mass. 

Per  C 

ENT. 

I. 

II. 

III. 

IV. 

Moisture  at  100^  C,        .        .        . 

11.12 

8.67 

1.10 

15.98 

Phosphoric  acid, 

2.05 

1.59 

1.08 

1.34 

Magnesium  oxide,  .."... 

3.30 

3.18 

2.93 

4.45 

Calcium  oxide, 

39.15 

39.75 

50.09 

30.49 

Potassium  oxide,      ..... 

5.30 

5.58 

2.93 

4.76 

Insoluble  matter  (before  calcination) ,  . 

9.80 

10.10 

9.59 

16.91 

Insoluble  matter  (after  calcination), 

8.67 

9.17 

7.38 

14.14 
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Nos.  1,  2  and  4  are  unleached  Canada  ashes;  the  large 
amount  of  moisture  and  of  insoluble  matter  in  No.  4  ex- 
plains its  lower  percentage  of  potash.  Sample  No.  3  is  a 
partially  leached  ash.  . 

Cotton-seed  Hull  Ashes. 

[Sent  on  from  North  Hadley,  Mass.] 


Moisture  at  100°  C 

Potassium  oxide  (5^  cents  per  potmd), 
Magnesium  oxide, 

Phosphoric  acid  (6  cents  per  ijound), 
Calcium  oxide,      .... 
Insoluble  matter,  .... 
Valuation  per  2,000  pounds. 


These  samples  contain  an  exceptionally  high  percentage 
of  potassium  oxide  and  of  phosphoric  acid. 


Cotton-seed  Hidl  Ashes. 

[Sent  on  from  North  Hadley,  Mass.] 


Pek  Cent. 

I. 

II. 

Moisture  at  100°  C , 

12.34 

22.30 

Potassium  oxide  (5i  cents  per  poimd), 

22.08 

31.72 

Magnesium  oxide, 

10.78 

4.67 

Phosphoric  acid  (6  cents  per  pound),  . 

10.32 

2.89 

Calcium  oxide, 

6.64 

3.35 

Insoluble  matter  (before  calcination). 

20.08 

7.59 

Insoluble  matter  (after  calcination) ,    . 

17.06 

7.30 

Valuation  per  2,000  pomids,          .... 

$36  67 

$38  36 
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Soap-grease  Residue. 

[Sent  on  from  South  Lincoln,  Mass.] 

Moisture  at  100°  C,       .        .        .        . 
Total  phosphoric  acid  (5  cents  per  pound) , 
Insoluble  phosphoric  acid,    . 
Reverted  jshosphoric  acid,    . 
Potassium  oxide  (4-J  cents  per  pound) , 
Niti'ogen  (12  cents  per  pound),    . 
Insoluble  matter, 


Valuation  per  2,000  pounds. 


Per  cent. 

3879 
11.04 
8.93 
2.11 
0.14 
2.21 
1.20 

$16  24 


8oup  from  Horse-rendering  Establishment. 

[Sent  on  from  Arlington,  Mass.] 

Per  cent. 

Moisture  at  100^  C, 92.14 

Total  ijhosjjlioric  acid  (6  cents  per  pomid),        ....  0.14 

Nitrogen  (15  cents  per  pound), 1.12 


Valuation  jjcr  2,000  jjounds. 


P  53 


Fish. 

p.  Dried  Fish  ;  sent  on  by  Svvartzey  Farmers'  Club,  Swanzey,  Mass.  II.  Fish  and 
Potash ;  sent  on  from  Medfleld,  Mass.  III.  Fish  Bone  and  Potash ;  sent  on  from 
Concord,  Mass.] 


Pes  Cent. 

I. 

n. 

in. 

Moisture  at  100°  G.,      . 

9.17 

26.75 

16.93 

Total  phosphoric  acid,  . 

7.92 

5.44 

4.19 

Soluble  phosphoric  acid, 

0.64 

2.00 

0.39 

Reverted  phosphoric  acid,     . 

4.36 

2.57 

2.00 

Insoluble  phosphoric  acid,    . 

2.92 

1.08 

1.82 

Potassium  oxide,  . 

None. 

2.95 

1.24 

Nitrogen,       .... 

8.73 

3.90 

1.66 

Insoluble  matter,  , 

2.69 

1.59 

30.80 

Valuation  per  2,000  povmds, 

$39  87 

$23  87 

$11  54 
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Ground  Bones. 

[Sent  on  from  Westford,  Mass.] 


Per  Cent. 

I. 

II. 

Moisture  at  100°  C, 

Total  phosphoric  acid, 

Soluble  and  reverted  phosphoric  acid  (7i  cents 
per  pound), 

Insoluble  phosphoric  acid  (b  cents  per  pound),  . 

Nitrogen  (15  cents  per  pound),   .... 

Insoluble  matter, 

Valuation  per  2,000  pounds,          .... 

3.94 

27.73 

6.10 

21.63 

1.83 

0.10 

$36  27 

9.74 
12.85 

4.72 
8.13 
2.93 
2.61 

$23  90 

The  mechanical  condition  of  both  samples  was  much  the 
same ;  the  valuation  above  given  has  been  for  this  reason 
the  same.  The  desirability  of  having  ground  bones  sold 
only  by  a  guaranteed  composition  finds  an  additional  strong 
illustration  in  this  case. 


Ground  Bone. 

[Sent  on  from  Concord,  Mass.] 


Moisture  at  100°  C, 

Total  i^hosphoric  acid, 

Reverted  phosphoric  acid  (7 J  cents  per  pound). 
Insoluble  phosphoric  acid  (4  cents  per  pound), 
Nitrogen  (15  cents  per  pound), . 
Insoluble  matter, 


Valuation  per  2,000  pounds, 


Per  cent, 

3.05 
17.72- 

5.55 
12.17 

5.15 

1.19 

$33  52 


Steamed  Bone  and  Meat. 

[Sent  on  from  Fitchburg,  Mass.] 

Moisture  at  lOO'^  C, 

Total  phosphoric  acid  (5  cents  per  poimd), 
Soluble  phosphoinc  acid,     .... 
Reverted  phosphoric  acid,  . 
Insoluble  phosphoric  acid, ...» 
Nitrogen  (15  cents  per  i^ound). 
Insoluble  matter, 


Valuation  per  2,000  poimds, $35  25 


Per  cent. 

4.71 
20.28 
0.56 
4.54 
14.18 
5.37 
1.19 
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Ground  Rock  Phosphate. 

[Sent  on  from  West  Springfield,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 0.10 

Total  phosphoric  acid, 30.51 

Soluble  phosphoric  acid, None. 

Reverted  phosphoric  acid, 0.19 

Insoluble  iDhosi^horic  acid  (2  cents  per  pound),          .        .        .  30.31 

Magnesium  oxide, 3.03 

Calcium  oxide, 41.87 

Ferric  and  aluminum  oxides, 4.26 

Insoluble  siliceous  matter, 13.74 

The  material  is  of  but  little  value  for  manurial  purposes, 
without  a  previous  treatment  with  sulphuric  acid,  to  render 
its  phosphoric  acid  available. 


South  Carolina  Rock  Phosphate. 

[Sent  on  from  Asbby,  Mass.] 

Per  cent. 

Moisture  at  100°  C, 1.68 

Total  phosiDhoric  acid, "      .         .         .  25.81 

Soluble  phosijhoric  acid, 0.27 

Reverted  phosphoric  acid, 0.47 

Insoluble  phosphoric  acid, 25.07 

Insoluble  matter, 11.64 

The  material  is  of  fair  composition,  and  ought  to  be  manu- 
factured into  superphosphate  before  used. 


Natural  Phosphate. 

[Sent  on  from  New  York.] 

Per  cent. 

Moisture  at  100°  C, 3.26 

Total  phosphoric  acid, 28.95 

Reverted  phosphoric  acid, 1.50 

Insoluble  phosphoric  acid, 27.45 

Alumina  and  feme  oxides, 11.76 

Calciiun  oxide, 35.40 

The  article  is  characterized  by  the  presence  of  a  liberd 
amount  of  sesquioxide  of  iron  and  alumina.  Actual  field  ex- 
periments have  to  decide  its  agricultural  value. 
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Carib   Guano. 

[Sent  on  from  Baltimore,  Md.    I.  Rock ;  coarse.    II.  Fine-ground.    III.  Soil.] 


Per  Cent. 

I. 

ir. 

III. 

Moisture  at  100°  C,      . 

2.12 

2.1G 

15.80 

Total  phosphoric  acid,  . 

35.43 

33.09 

21.72 

Soluble  phosphoric  acid, 

- 

_ 

0.12 

Reverted  phosphoric  acid, 

3.78 

3.49 

0.44 

Insoluble  phosphoric  acid, 

31.65 

29.60 

21.16 

Total  nitrogen. 

- 

- 

0.66 

Nitrogen  as  ammoniates. 

- 

- 

0.28 

Nitrogen  as  nitrates,     . 

- 

- 

0.26 

Calcium  oxide, 

44.74 

43.26 

- 

Insoluble  matter,  . 

0.60 

1.59 

7.15 

The  valuation  of  this  material  depends  in  a  controlling 
decree  on  its  mechanical  condition. 


Superphosphates. 

[Sent  on  from  Ashby,  Mass.    I.  and  II.  Dissolved  Bone-black.    III.  and  IV.  Acid 

Phosphate.] 


Per  Cent. 

I. 

II. 

in. 

IV. 

Moisture  at  100°  C,        .        .        .        . 

13.83 

13.86 

16.39 

13.93 

Total  phosphoric  acid,    . 

18.21 

16.37 

14.68 

13.84 

Soluble  phosphoric  acid  (8  cents  per 
pound),        

14.59 

14.60 

10.50 

10.91 

Reverted  phosphoric  acid  (J\  cents  per 
pound),        

3.41 

1.53 

3.82 

0.69 

Insoluble  phosphoric  acid  (3  cents  per 
pound), 

0.21 

0.24 

0.36 

2.24 

Insoluble  matter, 

3.52 

2.09 

7.89 

9.54 

Valuation  per  2,000  pounds,   . 

$28  59 

$25  80 

$22  75 

$19  84 

These  articles  are  of  fair  quality. 
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Marl. 

[I.  and  II.  Sent  on  from  Baltimore,  Md.     III.  Sent  on  from  South  Framingham, 

Mass.] 


Pee  Cent. 

I. 

II. 

III. 

Moisture  at  100°  C, 

16.70 

15.26 

12.12 

Phosphoric  acid, 

0.09 

0.08 

0.35 

Suli^huric  acid, 

1.00 

0.31 

Trace. 

Carbonic  acid, 

4.23 

1.76 

- 

Calcium  oxide, 

9.21 

5.29 

47.11 

Magnesium  oxide, 

0.25 

0.16 

0.65 

Potassium  oxide, 

0.61 

0.37 

- 

Insoluble  matter  (before  calcination). 

59.59 

68.86 

7.73 

Insoluble  matter  (after  calcination),    . 

- 

- 

7.51 

I.  and  II.  Are  samples  of  "green  marl;"  they  belong 
to  a  valuable  class  of  marls. 

III.  This  material,  sent  on  "as  a  sample  of  marl,"  is 
essentially  a  carbonate  of  lime  of  fine  aggregation  and  of  a 
soft  texture ;  and  for  this  reason  it  deserves  recommenda- 
tion for  agricultural  purposes,  wherever  an  addition  of  lime 
will  benefit  the  soil  in  the  interest  of  the  crops  raised  upon  it. 


Peruvian   Guano. 

[Sent  on  from  Taunton,  Mass.] 


jNloisturo  at  100°  C, 

Total  phosphoric  acid,  .... 

Soluble  phosphoric  acid  (8  cents  per  pound), 
Reverted  phosphoric  acid  (7^  cents  per  pound) 
Insoluble  phosphoric  acid  (3  cents  jDer  jDound) , 
Potassium  oxide  (4^  cents  per  pound), 

Total  niti'ogen, 

Actual  ammonia  (17i  cents  per  pound). 
Organic  nitrogen  {\1\  cents  per  pound),     . 
Niti'ogen  as  niti-ic  acid  (16  cents  per  i^ound). 
Insoluble  matter, 


Valuation  per  2,000  pounds, 


Per  cent. 

12.17 

18.45 
1.54 
5.92 

10.99 
3.46 
6.13 
3.94 
0.86 
0.33 

13.64 

$38  74 
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Compound  Fertilizers. 

[I.  Sent  on  from  Millbury,  Mass.    II.  Sent  on  hj  Swanzey  Farmers'  Club,  Swanzey, 

Mass.] 


Per  Cent. 

I. 

u. 

Moistui-e 

at  100°  C, 

11.83 

7.69 

Total  phosplioric  acid,  . 

13.95 

9.91 

Soluble  ishosphoric  acid, 

6.62 

2.81 

Reverted 

pliosphoric  acid, 

2.69 

3.67 

Insoluble 
Potassiuu 

l^hosphoric  acid, 
1  oxide,   . 

4.64 
3.28 

3.53 
10.64 

Nitrogen, 

. 

2.88 

4.62 

Insoluble 

matter,  . 

3.82 

1.81 

Valuation 

per  2,000  pounds, 

$30  28 

$37  19 

Compound  Fertilizers. 

[I.  Animal  fertilizer ;  sent  on  from  Boston.  II.  Sent  on  from  Eastham,  Mass.  III. 
Sent  on  from  Tewksbury,  Mass.  IV.  Peruvian  guano;  sent  on  from  Taunton, 
Mass.] 


I^ER  C 

EXT. 

I. 

II. 

III. 

IV. 

Moisture  at  100^  C,        .        .        .        . 

7.20 

8.81 

14.15 

12.17 

Total  j)hosphoric  acid,    . 

14.51 

3.97 

l;5.G9 

18.45 

Soluble  phosiilioric  acid, 

6.34 

0.25 

7.00 

1.54 

Reverted  jjliosphoric  acid. 

6.74 

2.% 

4.83 

5.92 

Insoluble  i^hospboric  acid, 

1.43 

0.76 

1.86 

10.99 

Potassium  oxide,     . 

5.11 

2.97 

2.96 

3.46 

Calcium  oxide, 

- 

- 

16.65 

- 

Total  niti-ogen. 

3.44 

1.39 

2.40 

5.13 

Nitrogen  in  ammoniates. 

- 

- 

- 

3.94 

Niti-ogen  in  nitrates. 

- 

- 

_ 

0.33 

Nitrogen  in  organic  matter, 

- 

- 

- 

0.86 

Insoluble  matter,     . 

1.23 

65.16 

5.52 

13.64 

Valuation  per  2,000  pounds,  . 

$37  49 

$12  69 

$30  49 

$38  73 
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Miscellaneous  Analyses. 
Vinegars. 

[Sent  on  from  Prescott,  Mass.  I.  Made  Oct.  5,  188.'5,  from  unripe  Baldwin  apples; 
shrinkage,  l\  gals,  oa  10,  or  12^  per  cent.  II.  Made  Oct.  28,  1885,  from  ripe 
Baldwin  apples ;  shrinkage  not  determined.  III.  Made  Oct.  28,  1885,  from 
sweet  apples ;  shrinkage,  I  gal.  on  7,  or  14  2-7  per  cent.] 


Per  Cent. 

I. 

II. 

UI. 

Temperature,  C,  . 

11.1 

11.1 

11.1 

Specific  gravity, 

1.016 

1.019 

1.024 

Acetic  acid, 

6.67 

8.41 

8.66 

Sulphuric  acid  and  chlorine. 

Trace. 

Trace. 

Trace. 

Solids  at  100°  C, 

1.44 

1.94 

3.02 

The  tests  were  made  Jan.  24,  1887. 


[Two  samples,  sent  on  from  Montague,  Mass.] 

I.  II. 

Total  acids, 4.90  per  cent.     4.55  per  cent. 


Milk. 

[Seven  samples;  sent  on  from  Hardwick,  Mass.] 


Specific 
Gravity. 

Tempera- 
ture, C. 

Per  Cent. 

> 

Solids. 

Fat. 

Solids 
not  Fat. 

No.  1,    . 

2 

3 

4 

5 

6,    .        .        .        . 
7 

1.0338 

1.0329 
1.0323 
1.0323 
1.0335 
1.0320 
1.0311 

17° 
17° 
17° 
17° 
17° 
17° 
17° 

10.27 
10.02 

9.67 
13.74 

9.19 
11.47 
15.62 

1.47 
1.44 
1.31 

4.68 
0.74 
3.01 

7.27 

8.80 
8.58 
8.36 
9.06 
8.45 
8.46 
8.35 
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Analysis  of  Water  sent  on  for  Examination. 

[Parts  per  Million.] 


Number. 

a 
"a 
o 

a 

< 

2 
'a 
0 

sa 

6 

3 
0 

6 

0 

0 

"o 
ta 

a 

4) 

'a 

!2 
0 

CQ 

0 

s 

Locality. 

I 

14.80 

2.20 

148.00 

0.682 

0.258 

19.76 

_ 

Millis. 

II., 

- 

- 

- 

- 

- 

- 

None. 

No.  Amherst. 

III.,       . 

0.03 

0.14 

16.00 

130.00 

73.2 

26.70 

- 

Westford. 

IV.,       . 

2.460 

1.620 

5.00 

0.0396 

0.0220 

- 

- 

Millis. 

v., 

Contain 

ed  free 

acid,  la 

rge  amou 

ntsofSOj. 

Traces 

of  Fe. 

Amherst. 

VI.,       . 

0.10 

0.18 

23.30 

178.00 

112.80 

31.20 

- 

Athol. 

VII.,     . 

0.03 

0.09 

6.00 

56.00 

45.60 

13.50 

- 

80.  Amher«t. 

VIII.,    . 

0.05 

0.16 

92.80 

462.00 

360.00 

8.86 

- 

Rutland. 

IX.,       . 

0.69 

0.09 

65.60 

392.00 

216.00 

7.43 

- 

Amherst. 

X., 

0.15 

0.11 

10.00 

36.00 

18.80 

1.27 

- 

Westford. 

XI.,       . 

- 

- 

- 

- 

- 

- 

None. 

Amherst. 

XII.,     . 

0.18 

0.36 

72.50 

584.00 

231.00 

- 

- 

Marblehead. 

XIII.,   . 

0.04 

0.02 

21.00 

194.00 

- 

3.66 

- 

Amherst. 

XIV.,    . 

0.34 

0.47 

18.00 

139.00 

91.00 

3.77 

- 

Amherst. 

XV.,      . 

SO3- 

42.20 

7.20 

90.00 

38.00 

CaO- 

46.00 

Bellows  Falls. 

XVI.,    . 

0.05 

0.10 

9.10 

164.00 

86.00 

6.57 

- 

No.  Iladley. 

XVII., . 

0.10 

0.09 

6.00 

120.00 

66.00 

6.00 

- 

No.  Hadley. 

XVIII., 

0.03 

0  08 

48.00 

186.00 

84.00 

6.29 

- 

No   Iladley. 

XIX.,    . 

4.75 

0.20 

74.00 

706.00 

252.00 

5.43 

- 

Amherst. 

XX.,      .        . 

4.72 

0.28 

56.00 

386.00 

234.00 

5.14 

- 

Hadley. 

XXI.,    . 

0.07 

0.04 

18.00 

214.00 

48.00 

2.86 

- 

So.  Amherst. 

XXII.,  . 

- 

0.04 

2.00 

52.00 

20.00 

0.48 

- 

So  Amherst. 

xxni., 

0.08 

0.15 

8.00 

132.00 

104.00 

- 

- 

Pawtucket,U.I. 

XXIV., 

1.225 

0.70 

11.00 

202.00 

140.00 

- 

- 

Amherst. 

XXV.,  . 

0.07 

0.32 

9.00 

258.00 

194.00 

- 

- 

Amherst. 

XXVI., 

0.02 

0.21 

3.50 

79.00 

37.00 

- 

- 

Amherst. 

XXVII.,       . 

- 

- 

- 

- 

- 

Present. 

Amherst. 

XXVIII.,      . 

0.22 

0.18 

9.00 

66.00 

40.00 

1.11 

- 

Attleboro'. 

XXIX., 

3.45 

O.CO 

5.40 

110.00 

70.00 

3.90 

- 

No.  Amherst. 

XXX.,  . 

0.14 

0.08 

150.00 

652.00 

126.00 

11.05 

- 

Amherst. 

XXXI., 

- 

- 

- 

- 

- 

- 

Present. 

East  Amherst. 

XXXII.,       . 

- 

- 

- 

- 

- 

- 

Present. 

Amherst. 

XXXIII.,     . 

- 

- 

- 

- 

- 

- 

None. 

East  Amherst. 

XXXIV.,      . 

- 

- 

- 

- 

- 

None. 

Amherst. 

XXXV.,       . 

3.50 

0.50 

73.00 

692.00 

2.38.00 

11.20 

None. 

Amherst. 

XXXVI.,      . 

0.2G 

0.26 

36.00 

344  00 

130.00 

7.43 

- 

Springfield. 

XXXVII.,    . 

0.48 

0.13 

13.50 

64.00 

44.00 

- 

- 

So.  Amherst. 

XXXVTTT.,  . 

0.044 

0.098 

6.00 

50.00 

32.00 

1.11 

None. 

Amherst. 

XXXIX,       . 

0.12 

0.15 

None. 

22.00 

20.00 

1.27 

- 

Westhampton. 

XL.,      .        . 

0.13 

0.20 

18.00 

150.00 

86.00 

1.95 

None. 

Athol. 
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The  above-stated  results  of  analyses  of  drinking  waters 
were  obtained  from  samples  sent  on,  for  that  purpose,  from 
various  parts  of  the  State.  In  most  instances  these  requests 
are  accompanied  by  a  specified  instruction,  regarding  the 
object  of  the  party  interested, —a  circumstance  which  ren- 
ders the  task  of  the  chemist,  comparatively  speaking,  an 
easy  one. 

The  analyses  have  been  made  according  to  Wancklyn's 
process,  familiar  to  chemists  ;  and  are  directed  towards  the 
indications  of  the  presence  of  chlorine,  free  and  albuminoid 
ammonia,  and  the  poisonous  metals,  lead  in  particular. 
(For  a  more  detailed  description  of  this  method,  see 
"  Water  Analyses,"  by  J,  A.  Wancklyn  and  E.  T.  Chap- 
man.) 

Mr.  Wancklyn's  interpretation  of  the  results  of  his  mode 
of  investigation  is  as  follows  :  — 

1.  Chlorine  alone  does  not  necessarily  indicate  the  pres- 
ence of  filthy  water. 

2.  Free  and  albuminoid  ammonia  in  water,  without  chlor- 
ine, indicates  a  vegetable  source  of  contamination. 

3.  More  than  five  grains  per  gallon*  of  chlorine  (=:  71.4 
parts  per  million),  accompanied  by  more  than  .08  parts  per 
million  of  free  ammonia  and  more  than  .10  parts  per 
million  of  albuminoid  ammonia,  is  a  clear  indication  that 
the  water  is  contaminated  with  sewage,  decaying  animal 
matter,  urine,  etc.,  and  should  be  condemned. 

4.  Eight-hundredths  parts  per  million  of  free  ammonia  and 
one-tenth  part  per  million  of  albuminoid  ammonia  render  a 
water  very  suspicious,  even  without  much  chlorine. 

5.  Albuminoid  ammonia  over  .15  parts  per  million  ought 
to  absolutely  condemn  the  water  which  contains  it. 

6.  The  total  solids  found  in  the  water  should  not  exceed 
forty  grains  per  gallon  (571.4  parts  per  million). 

An  examination  of  the  above  results  of  analyses  shows 
that  Nos.  3,  7,  8,  16,  17,  21,  23  and  25  are  of  a  suspicious 
character,  and  that  Nos.  1,  4,  6,  9,  10,  12,  14,  19,  20,  24, 
28,  30,  35  and  36  ought  to  be  condemned,  on  account  of  a 
lar<re  amount  of  free  and  albuminoid  ammonia,  due  most 
likely  to    access   of  sewage  waters.     Of  eight   samples  of 

*  One  gallon  equals  70,000  grains. 
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water  tested  for  lead,  three  were  found  to  be  poisoned  by 
that  metal,  in  consequence  of  the  use  of  lead  pipes. 

A  satisfactory  supply  of  good  drinking  water  on  a  farm, 
depends,  in  a  controlling  degree,  on  a  judicious  selection  of 
the  location  of  the  well  designed  for  the  use  of  the  family 
and  for  the  live-stock,  and  on  the  personal  attention  be- 
stowed, from  time  to  time,  on  the  condition  of  the  well  and 
its  surroundings.  Good  wells  are  liable  to  change  for  the 
worse  at  any  time,  on  account  of  circumstances  too  numerous 
to  state  in  this  connection.  To  ascertain,  from  time  to  time, 
the  exact  condition  of  the  well  which  supplies  the  wants  of 
the  family  and  of  the  live-stock,  is  a  task  which  no  farmer 
can,  for  any  length  of  time,  discard,  without  incurving  a 
serious  risk  to  health  and  prosperity. 

The  subject  receives,  quite  frequently,  but  little  attention, 
on  account  of  the  fact  that  the  harmful  qualities  which  an 
apparently  good  water  may  contain,  are  disguised  beyond 
recognition  by  the  unaided  senses.  Certain  delicate  chemi- 
cal tests,  aided  at  times  by  microscopic  observations,  are,  in 
the  majority  of  cases,  the  only  reliable  means,  in  our  pres- 
ent state  of  scientific  inquiry,  by  which  desirable  informa- 
tion regarding  the  true  character  of  a  drinking  watet  can  be 
obtained. 

.  Parties  sending  on  water  for  an  analysis  ought  to  )jc  very 
careful  to  use  clean  vessels,  clean  stoppers,  etc.  The  sam- 
ple should  be  sent  on  without  delay  after  collecting.  One 
gallon  is  desirable  for  the  analysis. 


COMPILATION   OF  ANALYSES, 


MADE   AT    THE 


AGRICULTURAL  INSTITUTIONS  AT  AMHERST,  MASS., 
OF   FODDER   ARTICLES. 

1868-1888. 


A.     Analyses  of  Fodder  Articles. 

'B.     Analyses  of  Fodder  Articles,  with  Reference  to   Fertilizing  In- 
gredients. 
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Source  of  Analysis. 
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"      III 

"      IV 

"      V 

H 
H 

S 
> 

Cotton-seed  Meal,  coarse  portion 

"          "        "         (damaged),          .... 
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Compilation  of  Analyses  made  at  Amherst,  Mass., 
OF  Agricultural  Chemicals  and  Refuse  Materials 
USED  for  Fertilizing  Purposes.* 

Aa  the  basis  of  Valuation  changes  from  year  to  year,  no  Valuation  is  stated. 

1868  to  1888. 


Muriate  of  Potash  (43  Analyses). 

Per  Cent. 

Highest. 

Lowest. 

Average. 

Eemarks. 

Moisture  at  100°  C, . 
Potassium  oxide, 
Sodium  oxide,  . 
Magnesium  oxide,    . 
Chlorine,  .... 
Insoluble  matter. 

4.05 

58.98 
11.26 

0.90 
54.00 

2.00 

0.05 
45.94 

2.13 

0.30 
43.20 

0.15 

2.05 
52.46 

6.69 

0.55 
48.60 

0.75 

Sulphate 

of  Potash  (14  Analyses). 

Moisture  at  100°  C, 

5.00 

0.19 

1.00 

Potassium  oxide. 

51.28 

20.44 

35.86 

Sodium  oxide,  . 

8.59 

0.34 

4.46 

Magnesium  oxide,    . 

2.63 

0.24 

1.50 

Sulphuric  acid. 

59.30 

10.86 

45.00 

Insoluble  matter, 

31.55 

0.14 

0.75 

*  This  compilation  does  not  include  the  analyses  made  of  licensed  fertilizers. 
They  are  to  be  found  in  the  Reports  of  the  State  Inspector  of  Fertilizers  from  1873 
to  1888,  contained  in  the  Reports  of  the  Secretary  of  the  Massachusetts  State  Board 
of  Agriculture  for  those  years.  C  A.  G. 
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Sulphate  of  Potash  and  Magnesia  (12  Analyses). 


Tee  Cent. 

Highest. 

Lowest. 

Average. 

11.58 

1.95 

5.50 

27.11 

11.70 

22.50 

18.97 

2.09 

6.50 

13.66 

10.86 

12.25 

3.38 

0.82 

2.50 

47.90 

31.91 

43.00 

7.80 

0.14 

2.50 

2.36 

0.26 

1.41 

Moisture  at  100°  C, 
Potassium  oxide, 
Sodium  oxide,  . 
Magnesium  oxide, 
Calcium  oxide, 
Sulphuric  acid. 
Chlorine,  . 
Insoluble  matter. 


German  Potash  Salts  (11  Analyses). 


Moisture  at  100°  C. 
Potassium  oxide, 
Sodium  oxide,  . 
Calcium  oxide. 
Magnesium  oxide, 
Sulphuric  acid, 
Chlorine,  . 
Insoluble  matter. 


25.83 

.45 

13.14 

50.40 

7.56 

21.63 

26.23 

1.30 

13.76 

1.26 

0.06 

.85 

9.83 

Trace. 

9.25 

21.63 

.17 

10.85 

49.11 

22.27 

35.63 

3.76 

.90 

2.08 

Kainite  (3  Analyses). 

Moisture  at  100°  C, 

13.57 

2.15 

9.26 

Potassium  oxide. 

16.48 

12.51 

14.04 

Sodium  oxide,  . 
Calcium  oxide, . 

1.41 

.82 

*21.38 
1.12 

*  The  only  esti- 
mation made. 

Magnesium  oxide, 

11.30 

6.65 

8.97 

Sulphuric  acid. 

23.71 

17.53 

21.05 

Chlorine,  . 
Insoluble  matter, 

1.56 

.17 

*32.38 
.86 

*  The  only  esti- 
mation made. 
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Pot.issium  oxide,  . 
Sodium  oxide, 
Mai^ne.siiun  oxide, 
Sulphuric  uuid, 
Chlorine, 


CaniallUe  (1  Analysis). 


rtr  cent. 

13.G8 

7.6G 

13.19 

M 

41. 5G 


Knu/ite  (1  Analysis), 


Moisture  at  100°  C, 
Calcium  oxide, 
Magnesium  oxide, 
Potassium  oxide. 
Sodium  oxide, 
Sulphuric  acid. 
Chlorine, 
Insoluble  matter, 


Per  cent. 

4.82 

12.45 

8.79 

8.42 

5.57 

31.94 

G.63 

14.96 


S  111  J)  hate  of  Magnesia  (0  Analyses). 


Teb  Cent. 

HiglK-St. 

Lowest.  ■ 

Average. 

Kemarks. 

Moisture  at  100  ^  C, . 

31.90 

7.50 

22.50 

Calcium  oxide. 

3.89 

1.15 

2.52 

Magnesium  oxide,    . 
Sulphuric  acid. 

*25.29 
*52.23 

13.50 
31.91 

18.25 
37.00 

*  Kieserite,   nat- 
ural   and  cal- 
cined. 

Insoluble  matter. 

11.06 

.40 

5.73 

JVova  Scotia  Plaster  (9  Analyses), 


Moisture  at  100°  C, . 

15.79 

.52 

6.50 

Calcium  oxide, . 

37.59 

30.60 

33.50 

Magnesium  oxide,    . 

1.40 

.36 

.75 

Sulphuric  acid, 

64.10 

33.56 

44.00 

Carbonic  acid,  . 

- 

- 

- 

Insoluble  matter. 

7.95 

.45 

2.00 
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Onondaga  Plaster  (7  Analyses). 


Ter  Cent. 

Highest. 

Lowest. 

Average. 

Remarks. 

Moisture  at  100=  C, 

22.2.3 

8.95 

13.27 

Calcium  oxide, . 
Magnesium  oxide,    . 

31.4G 
G.OG 

29.15 

3.89 

30.00 
4.GG 

Contains  1  sam- 
]>lc  of  Cayuga 
Plaster. 

Sulphuric  acid. 

36.00 

01.58 

33.00 

Carbonic  acid,  . 

8.80 

7.20 

8.20 

Insoluble  matter, 

12.00 

8.28 

9.83 

Gypseous  Shale  (1  Analysis). 


Calcium  sulphate, 
Calcium  carbonate. 
Magnesium  carbonate. 
Insoluble  matter. 


Per  cent. 

38.55 

11.05 

2.65 

37.15 


Gas-house  Lime  (4  Analyses). 


PiiR  Cent. 

Kcmarka. 

Ilii^h^'st. 

Lowest. 

Average. 

Moisture  at  100°  C, 

33.5^ 

11.01 

22.28 

Calcium  oxide, . 

45.80 

40.00 

42.66 

Magnesium  oxide,    . 

8.30 

8.30 

8.30 

Sul])hurie    acid 

Sulphuric  acid, 

20.73 

20.73 

20.73 

includes      all 
forms  of  sul- 

Insoluble matter, 

15.00 

0.40 

6.05 

phur  present. 
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Lime  Waste. 


Per  Cent. 

2    a  "2 

1  1 

i  ^ 

-    >   1 

=  a  t 

3  from 
n   of  L 
ts. 

^     1 

,             Remarks. 

o"  ■"  a 

m    S     3 

_    ij    C- 

►j 

J:? 

J 

Moisture  at  100°  C, . 

11.50 

17.51 

3G.30 

Ash 

41.00 

05.24 

- 

Calcium  oxide, . 

23.40 

47.80 

27.51 

Magnesium  oxide,    . 

- 

- 

Trace. 

Potassium  oxide, 

- 

- 

.22 

Phosphoric  acid. 

.77 

.81 

2.25 

Nitrogen,  .... 

6.87 

1.06 

- 

Insoluble  matter, 

.10 

5.50 

.32 

Lime-kiln  Ashes  (7  Analyses). 


Per  Cent. 

Remarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

30.70 

.20 

15.45 

Calcium  oxide, . 

60.16 

36.00 

43.08 

Magnesiimi  oxide,    . 

4  45 

1.26 

2.60 

, 

Potassium  oxide. 

1.70 

.02 

.86 

Phosphoric  acid. 

3.16 

Trace. 

1.18 

Carbonic  acid,  . 

39.36 

9.66 

16.66 

Insoluble  matter. 

53.77 

3.30 

14.54 
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3Iarls  (4  Analyses) . 


Per  Cent. 

\ 

Highest. 

Lowest. 

Average. 

Remarks. 

Moisture  at  100°  C, . 

65.80 

0.60 

18.18 

Calcium  oxide, . 

60.61 

20.72 

40.07 

Magnesium  oxide,    . 

1.03 

0.22 

0.64 

Massachusetts. 

Iron  and  alumina,     . 

1.00 

0.36 

0.09 

Phosphoric  acid. 

2.72 

0.07 

1.05 

Carbonic  acid,  . 

40.38 

16.63 

28.51 

Insoluble  matter. 

3.44 

3.44 

3.44 

Virginia  Marl. 


Per  Cent. 

^ 

2  feet  below 
Surface. 

4  feet  below 
Surface. 

Remarks. 

Moisture  at  100°  C, 

16.70 

15.26 

Calcium  oxide, 
Magnesium  oxide,    . 

9.21 
0.25 

5.29 
0.16 

No.  1  contained 
a  large  amovmt 
of  shells. 

Potassium  oxide, 

0.61 

0.37 

Phosphoric  acid. 
Sulphuric  acid, 

0.09 
1.00 

0.08 
0.31 

No.  2  was  large- 
ly sand. 

Carbonic  acid,  .... 

4.23 

1.76 

Insoluble  matter, 

59.69 

68.86 
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Wood  Ashes.     (Canada.)      (71  Analyses.) 


Per  Cent. 

Bemarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

28.57 

0.70 

12.00 

Calcium  oxide, . 

50.89 

18.00 

34.44 

Magnesium  oxide,    . 

7.47 

2.28 

3.50 

Iron  oxide. 

- 

- 

0.83 

Potassium  oxide, 

8.51 

2.49 

5.50 

Pliosi^horic  acid, 

3.34 

0.29 

1.81 

Insoluble  matter. 

24.10 

2.10 

12.50 

Cottonseed  Hull  Ashes  (IG  Analyses), 


Moisture  at  100°  C. 
Calcium  oxide, . 
Magnesium  oxide, 
Iron  oxide. 
Potassium  oxide, 
Phosphoric  acid, 
Insoluble  matter, 


26.81 

2.30 

7.33 

39.75 

3.35 

10.00 

17.15 

2.02 

9.50 

- 

- 

1.50 

42.12 

5.00 

20.95 

13.G7 

0.76 

752 

32.48 

5.38 

11.79 

Ashes  of  Spent  Tan-harh  (3  Analy 

ses). 

Moisture  at  100°  C, . 

7.45 

4.87 

G.31 

Calcium  oxide, . 

37.2G 

31.35 

33.4G 

Magnesium  oxide,    . 

5.10 

2.57 

3.55 

Potassium  oxide, 

2.87 

1.14 

2.04 

Phosphoric  acid. 

2.77 

0.13 

1.61 

Insoluble  matter, 

24.33 

24.33 

24.33 
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AsLes  of  Wasfe  Products. 


I'ER  Cent. 

Chestnut 
E.  K  Tics. 

Logwood. 

Mill. 

Kemarks. 

Moisture  at  100°  C, . 

G.15 

l.oO 

0.53 

Calcium  oxide, . 

4.71 

3.90 

34.93 

Magnesium  oxide,    . 

1.80 

Trace. 

1.35 

Potassium  oxide, 

0.10 

0.08 

l.CO 

Phosphoric  acid, 

1.54 

2.30 

0.4G 

Insoluble  matter, 

77.83 

0.70 

3G.3G 

Hard  Pine  Wood  Ashes. 


Moisture  at  100°  C, 
Calcium  oxide. 
Magnesium  oxide, 
Potassium  oxide,  . 
Phosphoric  acid,    . 
Insoluble  matter,  . 


JSFitrafe  of  Potash  (1  Analysis), 


IMoisture  at  100°  C, 
Pq_tassium  oxide,  . 
Nitrogen, 
Insoluble  matter,  . 


Per  cent. 

0.75 
24.95 

8.39 
10.  IG 

2  21 
29.90 


Tor  cent. 

1.75 

45. G  2 

14.58 

Trace. 


Nitrate  of  Soda  (12  Anal3^scs), 


Vi.R  Cent. 

Ilijrlicst. 

Lowest. 

Avcr,a;:e. 

Remarks. 

Moisture  at  100°  C, . 

2.00 

0.85 

1.25 

Sodium  oxide,  . 

70.97 

35.00 

35.50 

Calcium  oxide, . 

0.41 

Trace. 

Trace. 

Magnesium  oxide. 

0,04 

Tr.ace. 

Trace. 

Nitrogen,  . 

1G.2G 

14.44 

15.75 

Sulphuric  acid. 

0.20 

Tra(re. 

Trace. 

Chlorine,  . 

2  52 

0.20 

0.50 

Insoluble  matter, 

0.90 

0.24 

0.50 

212  AGRICULTUKAL  EXPERIMENT  STATION.  [Jan. 
Saltpetre  Waste  from  Crurvpowder  Worhs  (6  Analyses). 


Per  Cent. 

Highest. 

Lowest. 

Average. 

Remarks. 

Moisture  at  100°  C, 

4.24 

0.50 

2.75 

Potassium  oxide, 

30.94 

4.65 

18.00 

Sodium  oxide,  . 

45.92 

22.08 

34.00 

Calcium  oxide. 

*0.83 

*0.71 

0.75 

*Only   estima- 

Magnesium oxide, 

*0.28 

*0.09 

0.19 

tions. 

Nitrogen,  . 

3.30 

0.80 

2.43 

Sulphuric  acid, . 
Chlorine,  . 

*4.85 
.56.00 

*0.84 
37.66 

2.85 
48.30 

*Only   estima- 
tions. 

Insoluble  matter, 

t 

- 

- 

t  Not  reported. 

Nitre  Salt-cake  (2  Analyses). 


Moisture  at  100"  C, 
Potassium  oxide. 
Sodium  oxide,  . 
Nitrogen,  . 
Sulphuric  acid. 
Insoluble  matter. 


6.71 

5.34 

6.03 

0.87 

Trace. 

0.87 

32.72 

26.40 

29.56 

2.29 

- 

2.29 

48.85 

46.69 

47.77 

4.12 

3.73 

3.92 

Sulphate  of  Ammonia  (21  Analyses), 


Moisture  at  100°  C, . 

2.40 

0.13 

1.00 

Nitrogen, .... 

22.23 

19.70 

20.50 

Sulphuric  acid. 

70.70 

57.68 

60.00 

Insoluble  matter. 

- 

- 

Trace. 

Ammonite. 


Moisture  at  100°  C, 
Phosphoric  acid,   . 
Nitrogen, 
Insoluble  matter, . 


Per  cent. 

5.88 

3.43 

11.33 

1.38 
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Dried  Blood  (11  Analyses). 


Per  Cent. 

Remarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

21.52 

7. Co 

12.50 

Ash, 

10.04 

3.56 

6.37 

Phosphoric  acid, 

6.23 

1.53 

1.91 

Nitrogen,  .... 

13.55 

7.80 

10.52 

Refuse  Materials  (Animal). 


Pek  Cent. 

Oleomarga- 
rine 
Refuse. 

Felt 
Refuse. 

Sponge 
Refuse. 

Remarks. 

Moisture  at  100°  C, . 

8.54 

39.24 

7.25 

Ash, 

14.42 

33.53 

- 

Calcium  oxide, . 

- 

- 

3.94 

INIagnesium  oxide,    . 

- 

- 

1.27 

Phosphoric  acid, 

0.88 

- 

3.19 

Nitl'ogcn,  .... 

12.12 

5.26 

2.43 

Insoluble  matter, 

0.96 

8.44 

39.05 

Horn  and  Hoof  Waste  (3  Analyses). 


Per  Cent. 

Highest. 

Lowest. 

Average. 

Remarks. 

Moisture  at  100°  C, . 

10.27 

10.08 

10.17 

Ash 

14.62 

1.05 

7.63 

Phosphoi'ic  acid. 

2.30 

2.30 

2.30 

Nitrogen,  .... 

16.10 

11.84 

14.47 

Insoluble  matter. 

0.24 

0.24 

0.24 

2U  AGrJCULTURAL  EXPERIMENT  STATION.  [Jan. 
Wool  Waste  (3  Analyses). 


I'KR  Cent. 

Hife'liest. 

Lowest. 

Average. 

Remarks. 

Moisture  tit  100°  C, . 
Kitrogcn,  .... 

10.12 

*G.2r> 

8.4;) 

5.00 

9.27 
5.G2 

*Satni-:itecl  with 
oil. 

Haiu  Wool  and  Wool  WasJnngs. 


Per  Cent. 

i:aw  AVooI. 

Water 

Acid 

Kcmarks. 

\Vasliiiij,'S. 

Washings. 

Moi.stiiro:it  100=C.,. 

C.9.5 

- 

- 

Asli, 

7.54 

- 

- 

Fat, 

3.92 

- 

- 

Calcium  oxide, . 

- 

0  28 

O.Gl 

MagnosiiuTi  oxide,     . 

- 

Xone. 

0.20 

Potassium  oxide, 

- 

3.92 

4.20 

Sodium  oxide,  . 

- 

0.49 

0.40 

Nitrogen,  .... 

12.88 

- 

- 

Insoluble  matter, 

3.G;) 

- 

- 

Meat  3 fasts  (G  Analyses). 


I*EU  Cent. 

Remarks. 

Iligliest. 

Lowest. 

Average. 

Moisture  at  100°  C, 

18.75 

8.1G 

12.09 

Ash, 

14.0(5 

2.90 

13.G0 

Total  i)hosphorie  acid, 

8.58 

0.5G 

2.07 

Nitrogen,  .... 

11.50 

9.G9 

10.44 

Insoluble  matter. 

0.77 

0.40 

0.58 
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Per  Cext. 

Bono  Sf)iip. 

Dried 

Sdiip  from 

.M(Nlt 

and  ISone. 

Dried  Roup 

fi-iim 
Rendering 
Cuttle  Feet. 

Sonp  from 

Horse 
IJendr  ring 
Factory. 

Soap- 
Grease 
Refuse. 

Moisture  at  100°  C, 

82.92 

14.80 

10.80 

92.14 

38.79 

Ash, 

7.07 

8.40 

7.50 

- 

43.13 

Pliosi:)liorie  acid, 

1.2G 

0.53 

0.4G 

0.14 

11.04 

Nitroiron,  .... 

l.U 

9.97 

14.47 

1.12 

2.21 

Insoluble  matter, 

- 

0.G4 

0.2G 

- 

1.20 

Bones  (95  Analyses). 

Per  Cent. 

Remarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

'    11.90 

3.05 

7.47 

Ash, 

74.90 

37.25 

5G.07 

Total  phosphoric  acid, 

29  83 

12.0G 

22.50 

Soluble  phosi^horic  acid,  . 

0.7G 

0.10 

0.43 

Keverted  phosphoric  acid. 

1G.78 

2.24 

6.50 

Insoluble  jjhosphoi'ic  acid, 

23.37 

8.13 

15.70 

Nitrogen,  .... 

G.75 

1.50 

4.12 

Insoluble  matter. 

G.OO 

0.04 

2.00 

Tanhage  (12  Analyses). 

Moisture  at  100  C,  . 

28.09 

5  4G 

14.61 

Ash, 

37.0G 

19.40 

23.23 

Total  phosphoric  acid. 

14.G0 

8.00 

10.67 

Soluble  phosiAoric  acid,  . 

0.27 

0.27 

0.27 

Reverted  phosphoric  acid, 

3.25 

3.25 

3.25 

Insoluble  i)hosphoricacid, 

8.79 

8.79 

8.79 

Nitrogen,  .... 

8.07 

5.82 

7.08 

Insoluble  matter, 

2.00 

0.56 

1.23 

216  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Fish   containing   20  per   cent,  or  less   of  Moisture  (42 

Analyses). 


Per  Cent. 

Eemarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

19.88 

6.61 

13.24 

Ash, 

72.23 

15.99 

20.00 

Total  phosphoric  acid,      . 

16.64 

4.33 

8.25 

Soluble  phosphoric  acid, . 

1.70 

.37 

.55 

Reverted  phosphoric  acid, 

4.57 

1.78 

2.17 

Insoluble  phosphoric  acid. 

7.16 

2.11 

3.80 

Potassium  oxide, 

.45 

.45 

.45 

Nitrogen,  .... 

10.24 

3.87 

7.05 

Insoluble  matter, 

4.99 

.74 

2.50 

Fish  containing  between  20  per  cent,  and  40  per  cent,  of 
Moisture  (8  Analyses). 


Per  Cent. 

Highest. 

Lowest. 

Average. 

Remarks. 

Moisture  at  100°  C, . 

38.11 

20.58 

29.34 

Ash, 

36.50 

16.87 

24.14 

Total  lihosphorie  acid, 

8.90 

5.60 

7.25 

Soluble  phosphoric  acid, . 

*.82 

.82 

.82 

*  Fish  Pomace. 

Reverted  phosphoric  acid, 

*2.87 

2.87 

2.87 

*  Fish  Pomace. 

Insoluble  jDhosphoric  acid, 

*3.99 

3.99 

3.99 

*  Fish  Pomace. 

Potassium  oxide, 

tO.85 

0.85 

0.85 

f  Diy    ground 
fish. 

Nitrogen,  .... 

7.41 

4.22 

5.81 

Insoluble  matter, 

2.89 

0.82 

1.85 

1888.] 
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Fish  containing   40  per   cent,    and  more  of  Moisture  (10 

Analyses). 


Per  Cent. 

Remarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100  C,  . 

50.58 

40.35 

45.46 

Ash, 

20.78 

1.92* 

12.50 

*  Fish-liver 

ref- 

Total  phosphoric  acid, 

8.56 

1.02* 

5.08 

use. 

Soluble  phosphoric  acid, , 

1.51 

0.83 

1.17 

Reverted  phosphoi-ic  acid. 

2.02 

0.64 

1.33 

Insoluble  phosphoric  acid, 

3.62 

1.88 

2.75 

Potassium  oxide. 

- 

- 

- 

Nitrogen,  .... 

7.C0 

2.43 

4.97 

Insoluble  matter, 

2.44 

0.16 

1.35 

Whale  Flesh. 


Per  Cent. 


Raw. 


Dry   (with 
Fat). 


Dry  (with- 
out Fat). 


Moisture  at  100°  C. 
Ash,  . 
Fat,   . 
Flesh, 
Nitrogen,  . 


44.50 

1.04 

22.81 

32.10 

4.86 


1.86 
40.70 
57.44 

8.68 


3.20 

96.80 
14.60 


Lobster  Shells. 


IMoisture  at  100<^'  C. 
Calcium  oxide. 
Magnesium  oxide, 
Phosi^horic  acid,    . 
Nitrogen, 
Insoluble  matter,  . 


7.27 

22.24 

1.30 

3.52 

4.50 
0.27 


218  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 
Peruvian  Guano  (26  Analyses). 


Pkb  Cent. 

Highest. 

Lowest. 

Average. 

Remarks. 

Moisture  at  100°  C, . 

22.61 

7.02 

14.81 

Ash, 

61.65 

13.58 

37.61 

Total  phosphoric  acid, 

23.10 

3.43 

13.26 

Soluble  phosphoric  acid,  . 

8.80 

0.35 

4.57 

Reverted  phosphoric  acid, 

6.20 

1.38 

3.79 

Insoluble  phosphoric  acid, 

16.50 

4.67 

10.58 

Potassium  oxide. 

4.08 

1.14 

2.61 

Nitrogen,  .... 

11.26 

4.44 

7.85 

Insoluble  matter, 

11.91 

1.30 

6.60 

Bat  Guano  (9  Analyses). 


Moisture  at  100°  C, . 

Ash, 

Phosphoric  acid. 
Nitrogen  as  nitrates, 
Nitrogen  as  ammoniates, 
Nitrogen  in  organic  matter, 
Insoluble  matter, 


72.38 

7.80 

40.09 

72.14 

4.34 

38.24 

6.63 

1.00 

3.76 

1.80 

0.24 

1.02 

3.42 

1.49 

2.45 

5.66 

0.34 

3.00 

54.15 

0.20 

2.00 

One  sample  con- 
tained 1.31  per 
cent,  potas- 
sium oxide. 


Cuba  Guano  (5  Analyses). 

Moisture  at  100°  C, . 

36.85 

12.10 

24.27 

Potassium  oxide, 

1.20 

0.14 

0.67 

Phosphoric  acid, 

24.35 

11.54 

17.94 

Nitrogen  as  nitrates. 

1.00 

0.24 

0.62 

Nitrogen  as  ammoniates, . 

0.26 

0.14 

0.20 

Nitrogen  in  organic  matter, 

1.48 

0.23 

0.85 

Insoluble  matter, 

3.40 

2.95 

3.17 
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Caribbean  Guano  (OrchiUa)  (10  Analyses). 


Pes  Cent. 

Highest. 

Lowest. 

Average. 

Eemarks. 

Moisture  at  100^  C, 

12.50 

2.12 

7.31 

Calcium  oxide, 

45.00 

34.91 

39.95 

Magnesium  oxide,    . 

4.13 

2.46 

3.29 

Phosphoric  acid. 

35.43 

18.11 

26.77 

Sulphuric  acid. 

2.36 

1.80 

2.08 

Insoluble  matter. 

2.40 

0.17 

1.27 

South  American  Bone  Ash. 

Per  cent. 

Moisture  at  100°  C, 7.00 

Calcium  oxide, 44.89 

Phosphoi'ic  acid, 35.89 

Insoluble  matter, 4.50 


South  Carolina  Rock  Phosphate  (4  Analyses). 


Per  Cent. 

Highest. 

Lowest. 

Average. 

Eemarks. 

Moisture  at  lOO^C.,. 

1.90 

0.10 

1.50 

Calcium  oxide, . 

- 

- 

*41.87 

^*  Only  estimate. 

Magnesium  oxide,    . 

- 

- 

*3.03 

Iron  and  alumina  oxide,  . 

- 

- 

*4.26 

i 

Total  phosphoric  acid. 

30.51 

25.81 

28.03 

Soluble  phosphoric  acid,  . 

- 

- 

*0.27 

*  Only  estimate. 

Reverted  phosphoric  acid. 

0.47 

0.19 

0.33 

Insoluble  phosphoric  acid, 

30.31 

25.07 

27.69 

Insoluble  matter. 

13.74 

9.18 

11.61 

220  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 
JVhvassa  Phosphate  (2  Analyses). 


Per  Cent. 

Highest. 

Lowest. 

Average. 

Remarks. 

Moisture  at  100°  C, . 

- 

- 

*5.60 

*  Only  one  test. 

Calcium  oxide, . 

37.67 

37.22 

37.44 

Iron  oxide, 

11.79 

8.75 

10.27 

Alumina  oxide, 

- 

- 

*4.24 

*  Only  one  test. 

Phosphoric  acid. 

34.45 

34.09 

34.27 

Insoluble  matter. 

- 

- 

*2.70 

*  Only  one  test. 

BrockviUe  Phosphate  (1  Analysis), 


Moisture  at  100°  C, 
Phosphoric  acid,    . 
Insoluble  matter,  . 


Per  cent. 

2.50 

35.21 

6.46 


Bone-black  (5  Analyses). 

Per  Cent. 

Highest. 

Lowest. 

Average. 

Kemarks. 

]\roisture  at  100"^  C, . 
Phosphoric  acid, 
Insoluble  matter. 

10.65 

30.54 

6.60 

1.55 

23.47 
1.53 

4.60 

28.28 

3.64 

Phosphatic  Slag 

S. 

Per  Cent. 

I. 

n. 

Remarks. 

Moisture  at  100°  C, 
Calcium  oxide, 
IMagnesium  oxide,  . 
Iron  and  alumina  oxides. 
Total  phosphoric  acid,     . 
Soluble  phosphoric  acid, 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid. 
Insoluble  matter,     . 

0.10 

41.87 

3.03 

4.26 

30.51 

0.19' 
30.32 
13.74 

0..37 

49.82 

18.91 

5.93 

12.98 

5.06 

I.  German  phos- 
phatic slag. 

n.  English  slag. 
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I'EK  Cent. 

Kemarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

10.18 

9.25 

9.98 

■Calcium  oxide, 

0.96 

0.77 

0.87 

Magnesium  oxide,    . 

0.37 

0.20 

0.29 

Potassium  oxide, 

1.70 

0.64 

1.12 

Phosphoric  acid, 

2.22 

2.03 

2.16 

Nitrogen,  .... 

5.69 

5.33 

5.56 

Insoluble  matter. 

2.38 

1.12 

1.75 

Cotton  Rejuse. 


Per  Cent. 

Cotton 
Dust. 

Cotton 
Waste 
(Dry). 

Cotton 
Waste 

(Wet). 

Kemarks. 

Moisture  at  100°  C, . 

34.46 

5.53 

34.69 

Ash, 

50.93 

- 

- 

Calcium  oxide, . 

0.90 

1.45 

2.45 

Magnesium  oxide,    . 

0.90 

0.87 

1.13 

Potassium  oxide, 

0.19 

0.89 

0.80 

Phosphoric  acid. 

0.21 

0.84 

1.54 

Nitrogen,  .... 

0.50 

1.32 

1.30 

Insoluble  matter. 

47.46 

49.68 

41.33 

222  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 
Cotton-seed  Meal  (5  Analyses). 


Per  Cent. 

I. 

II. 

Remarks. 

Moisture  at  100°  C,        .        .        . 

6.80 

9.90 

Ash 

Calcium  oxide,        .... 

.5.77 
0..39 

0.22 

I.  Avei-age     of 
four  Analyses- 

Magnesium  oxide,  .... 
Potassium  oxide,      .... 

0.99 
0.89 

0.56 
1.21 

11.  Damaged. 

Phosphoric  acid, 

1.45 

1.26 

Nitrogen, 

6.10 

3.73 

Insoluble  matter,     .... 

0.60 

0.20 

Rotten  Brewer'' s.   Grain. 


Moisture  at  100°  C, 
Calcium  oxide. 
Magnesium  oxide. 
Potassium  oxide,  . 
Phosphoric  acid,    . 
Nitrogen, 
Insoluble  matter,  . 


Tobacco  Stems  (5  Analyses), 


Per  cent. 

78.77 
.26 
.15 

.04 
.43 

.72' 
.59 


Highest.        Lowest 


Average. 


Moisture  at  100°  C, 
Ash,  . 

Calcium  oxide. 
Magnesium  oxide. 
Potassium  oxide, 
Sodium  oxide,  . 
Phosphoric  acid, 
Nitrogen, 
Insoluble  matter. 


12.18 
15.00 
4.76 
1.4r- 
8.82 
0.b6 
0.87 
2.69 
1.35 


8.95 
13.30 
3.39 
1.11 
3.34 
0.16 
0.44 
0.90 
0.29 


10.61 
14.07 
3.89 
1.23 
6.44 
0..S4 
0.60 
2.29 
0.82 
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Per  Cent. 

Glucose 

Hop 

Sumac 

Remarks. 

Refuse. 

Refuse. 

Waste. 

Moisture  at  100  C,   . 

8.10 

80.98 

63.06 

Ash, 

- 

- 

6.80 

Potassium  oxide. 

Calcium  oxide, . 

0.18 

0.27 

1.14 

I.  .15  per  cent 

Magnesium  oxide,    . 

0.02 

0.10 

3.25 

n.  .11  per  cent. 

Phosphoric  acid, 

0.29 

0.20 

- 

in.  .17  per  cent. 

Nitrogen,  .... 

2.62 

0.98 

1.19 

Insoluble  matter, 

0.07 

0.63 

2.25 

Sea-weeds. 


PER  CENT. 

* 

Eel-Grass. 

ROCKWEKD. 

Wet 
Kelp. 

Remarks. 

I.             II. 

Green. 

Dry. 

Moisture  at  100°  C,     . 
Ash,      .... 
Calcium  oxide. 
Magnesium  oxide. 
Potassium  oxide,  . 
Sodium  oxide. 
Phosphoric  acid,  . 
Nitrogen, 
Insoluble  matter, . 

45.61 
20.39 
1.56 
0.09 
1.61 
2.51 
0.41 
0.70 
0.46 

25.17 
10.81 
2.70 
0.12 
0.21 
0.74 
0.22 
0.96 
1.66 

68.50 
23.70 

0.62 

10.68 

55.75 
7.66 
0.21 
4.89 
7.90 
2.75 
1.45 

10.40 

88.04 

2.26 
0.26 
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Sea-weed  Ashes. 


Moisture  at  10()o  C, 
Calcium  oxide, 
Magnesium  oxide, 
Potassium  oxide, 
Sodium  oxide, 
Phosphoric  acid. 
Sulphuric  acid. 
Sulphur, 
Chlorine, 
Magnesium  chloride. 
Insoluble  matter,  . 


Per  cent 
1.47 
C.06 
4.37 

.92 
8.76 

.30 
2.98 

.14 
6.60 

.14 
63.65 


Rockweed. 

[1.  Collected  in  May.    II.  Collected  in  December 


Per 

Cent. 

I. 

II. 

Fresh  wet  rockweed  lost,  in  air,  of  water, . 

78.700 

65.920 

Fresh  wet  rockweed  lost,  at  100°  C,  of  water,  . 

90.400 

76.920 

Air-dried  rockweed  contained,  of  vegetable  matter,  . 

88.220 

89.000 

Air-dried  rockweed  contained,  of  water, 

11.780 

11.000 

The  filled  pods  left,  at  100°  C,  of  solid  organic  matter. 

7.360 

- 

The  fresh  stems  left,  at  100'^  C,  of  solid  organic 
matter, 

30.650 

- 

The  slime  of  the  j^ods,  dried  at  100"  C,  contained,  of 
nitrogen, 

2.920 

_ 

llockweed,  entire  plant  with  filled  pods,  dried  at  100° 
C,  contained,  of  nitrogen 

2.286 

1.721 

Rockweed,  air-dried,  contained,  of  nitrogen. 

2.017 

1.432 

"          fresh  (wet),  contained,  of  nitrogen, . 

.487 

.397 

*'           dried  at  100°  C,  contained,  ashes,     . 

28.930 

24.890 

"           air-dried,  contained,  ashes, 

6.220 

22.150 

*■'           fresh  (wet),  contained,  ashes,  . 

3.770 

5.825 

The  slime  of  the  pods  contained,  ashes. 

49.356 

- 

•] 


PUBLIC   DOCUMENT  — No.  38. 


225 


One  hundred  jjarts  of  the  ash  contained  (I.)  :  — 


Potassium  oxide, 
Sodium  oxide, 
Calcium  oxide,    . 
Magnesium  oxide. 
Ferric  oxide, 
^ulpliuric  acid,    . 
Phosphoric  acid, . 


Per  cent. 

4.842 
12.05i> 
2.691 
2.753 
.338 
7.986 
6.240 


3Iud. 


Per  Cent. 

Mussel 

Mussel 

Salt 

Salt 

Black 

Fresh- 

Kemarks. 

Mud. 

Mud. 

Mud. 

Mud. 

Mud. 

Mud. 

IMoisture  at  100°  C, 

60.01 

2.24 

46.36 

60.37 

56.55 

40.37 

Ash, 

27.29 

72.02 

49.28 

33.09 

39.00 

- 

Calcium  oxide. 

0.93 

23.39 

0.90 

0.91 

0.91 

1.27 

Magnesium  oxide,  . 

0.14 

- 

0.31 

0.43 

0.66 

0.29 

Potassium  oxide. 

0.17 

- 

0.33 

0.32 

0.38 

0.22 

Sodium  oxide, . 

0.70 

- 

0.94 

0.94 

0.86 

- 

Ferric  oxide,    . 

3.48 

8.26 

4.55 

3.70 

4.26 

1.80 

Phosphoi'ic  acid. 

0.10 

0.35 

Trace. 

Trace. 

Trace. 

0.26 

Nitrogen, 

0.21 

0.72 

0.39 

0.40 

1.64 

1.37 

Insoluble  matter,     . 

- 

37.60 

43.55 

26.20 

31.84 

18.26 

Soil  from  a  Diked  Marsh. 


JNloisture  at  100°  C, 
Ash,       . 
Calcium  oxide. 
Potassium  oxide, 
Phosphoric  acid, 
Nitrogen, 
Insoluble  matter, 


33.40 
7.85 
1.24 
.26 
.13 
1.64 
3.65 
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Muck  (5  Analyses). 


Per  Cent. 

Remarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

89.89 

12.03 

55.13 

Ash, 

26.12 

3.05 

13.75 

Nitrogen,  .... 

1.47 

0.26 

0.91 

Peat  (8  Analyses). 

Peb  Cent. 

Remarks. 

Highest. 

Lowest. 

Average. 

Moisture  at  100"  C, 

Ash, 

Calcium  oxide, 
Nitrogen,  .... 
Insoluble  matter, 

85.38 

33.72 

0.50 

1.40 

0.38 

*11.29 
1.20 
0.50 
0.41 
0.38 

61.50 
7.71 
0.50 
0.71 
0.38 

*  German     Peat 
Mass. 

Turf  (2  Analyses). 

Per  Cent. 

I. 

II. 

Remarks. 

Moisture  at  100  C,           ... 
Ash,          .        .        .        . 
Nitrogen, 

25.58 
3.28 
1.91 

13.00 
9.43 
1.97 
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Pek  Cent. 

Remarks. 

Dried. 

Fresh. 

Moisture  at  100  C,  . 

8.35 

45.73 

Calcium  oxide,         .... 

2.22 

0.97 

Magnesium  oxide,  .... 

0.62 

- 

Potassium  oxide,      .... 

9.94 

0.18 

Phosphoric  acid,       .... 

2.02 

0.47 

Nitrogen  in  organic  matter,    . 

1.85 

>    0.79 

Nitrogen  as  ammoniates, 

0.28 

) 

Insoluble  matter,      .... 

34.65 

39.32 

I*otic 

Irette. 

Per  cent. 

Moisture  at  100°  C,      . 

5.25 

Ash, 

35.45 

Potassium  oxide,  .... 

0.49 

Phosphoric  acid,    .... 

5.74 

Nitrogen, 

3.58 

Insoluble  matter,  .... 

4.65. 

Miscellaneous . 


PliR  ( 

'ENT. 

Soot. 

Aslics  from 
Dliie  Works. 

Moisture  at  100  C, 

5.54 

12.74 

Organic  and  volatile  matter,          .... 

22.90 

36.22 

Magnesium  oxide, 

- 

Trace. 

Potassium  oxide, 

1.83 

9.02 

Cyanogen  compounds, 

- 

Trace. 

Ifisoluble  matter, 

35.34 

12.30 
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METEOROLOGY 


The  past  year's  meteorological  observations  have  ])een  a 
•continuation  of  those  of  the  two  previous  seasons,  being  on 
the  same  general  plan  as  recommended  to  voluntary  ol)- 
servers  of  the  U.  S.  Signal  Service,  and  described  in  the 
Third  Annual  Report.  As  soon  as  possible  after  the  close 
of  each  month,  a  copy  of  our  monthly  records  of  observa- 
tions is  forwarded  to  the  chief  signal  officer  at  Washington, 
D.  C,  and  also  to  the  officer  stationed  at  Boston,  Mass.  A 
summary  of  each  month's  observations  are  published  in  our 
bulletins  and  annual  reports,  and  are  thus  made  accessible 
to  the  farmers  throughout  the  State. 

January  opened  with  3.50  inches  of  snow,  and  good  sleigh- 
ing. Between  the  5th  and  17th,  29  inches  of  snow  fell,  but 
during  the  thaw  of  the  last  eight  days  the  snow  nearly  all 
disappeared,  and  at  the  end  of  the  month  only  a  little  here 
and  there  was  to  be  seen.  The  mean  temperature  of  the 
month  was  3.9°  below  that  of  any  month  of  January  for  the 
last  fifty  years.  Storms  were  frequent,  and  22.50  inches  of 
snow  fell  durina^  February.  Durini»:  the  evening  of  Feb. 
18  there  was  a  sharp  shower,  accompanied  by  thunder  and 
lightning,  and  at  8  p.  m.  a  slight  earthquake  shock  was  felt. 
Bluebirds  were  seen  on  the  13th,  and  robins  on  the  20th,  of 
March.  The  temperature  for  the  month  of  April  was  lower 
than  for  any  previous  April  since  1875,  and  on  the  18th 
there  was  a  fall  of  6.50  inches  of  snow.  On  April  8  the  first 
frost  occurred  ;  the  last,  on  May  14.  Abundance  of  moist- 
ure characterized  the  growing  months  —  June,  July  and 
August.  The  total  rainfall  for  June  was  5.09  inches;  for 
July,  8.93  inches;  and  for  August,  7.75  inches.     The  mean 
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temporature  for  July  (73. 70*^)  was  the  hio;hest  for  the  same 
month  since  1839,  when  it  was  74.40°;  July,  18G3,  it  was 
70.87°,  the  nearest  approach  to  it.  Similar  relations  are 
true  of  the  total  rainfall.  During  the  month  there  fell  8.93 
inches,  the  largest  amount  during  any  month  of  July  since 
1839,  when  it  was  9.5(i  inches;  in  1863  it  was  8.63  inches, 
the  next  highest  amount.  Between  4.30  p.  m.  on  the  23d  of 
Julj^  and  6  a.m.  on  the  24th,  3.50  inches  of  rain  fell;  and 
from  1  p.  M.  on  the  24th,  to  4.25  p.  m.  of  the  same  day,  1.50 
inches  fell,  making  a  total  rainfall  of  5.00  inches  inside  of 
24  hours.  It  was  the  heaviest  rainfall  of  the  season,  and  did 
a  large  amount  of  damage,  not  only  to  the  growing  crops, 
])ut  by  the  washing  of  roads  and  hillsides.  Very  heavy  fogs 
characterized  both  August  and  September.  The  first  frost 
occurred  on  the  17th  of  September.  Nov.  11  there  were 
several  snow-squalls  during  the  day,  but  the  first  snow  of  the 
season  of  any  amount  was  on  the  18th  of  December.  The 
year  closes  with  about  four  inches  of  snow,  and  good  sleigh- 
ing. 

During  the  summer  there  have  been  sixteen  thunder- 
storms, some  of  whit'h  were  very  severe,  and  did  considera- 
ble damage.  The  first  occurred  on  the  18th  of  February,  and 
the  last  on  the  2d  of  October.  During  those  storms  which 
occurred  in  the  months  of  July  and  August,  observations 
were  taken  every  half-hour,  and  forwarded  to  the  signal  ser- 
vice officer  at  Boston,  Mass. 

Weekly  crop  reports  were  forwarded  during  the  months 
of  July,  August  and  September,  to  the  Boston  Signal  Service 
Station,  giving  the  rainfall,  temperature,  amount  of  sunshine, 
and  the  condition  of  the  diflerent  crops.  Farmers  had  good 
weather  for  securing  their  hay  crop,  but,  on  account  of  the 
excessive  moisture  of  July  and  August,  they  were  seriously 
hindered  with  their  rowen,  some  of  it  being  spoiled  before 
an  opportunity  came  to  secure  it.  Potatoes  suffered  from 
the  continued  wet  spell,  but  a  good  crop  of  corn  was  ob- 
tained.    The  open  fall  was  favoral)le  for  farm  work. 

The  prevailing  direction  of  the  wind  for  the  year  was 
N.AV.  It  was  northwest  in  January,  February,  March, 
April,  August,  September,  October,  November  and  Decem- 
ber;  southwest  in  May  and  June,  and  south  in  July. 
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The  number  of  days  when  the  sky  was  less  than  four- 
tenths  covered  by  clouds  ("clear"  days),  was  seventy-one; 
the  greatest  number,  twelve,  being  in  May,  and  the  fewest, 
two,  in  October. 

There  were  ninety-five  "  cloudy"  days,  or  those  when  the 
sky  was  more  than  seven-tenths  covered  by  clouds.  De- 
cember had  the  greatest  number,  sixteen ;  while  April  and 
May  had  the  fewest,  four  each. 

Of  the  remaining  199  days,  only  two  of  them  appear  as 
"  fair"  days,  that  is,  between  four-tenths  and  seven-tenths 
cloudy ;  the  others  were  variable,  being  fair  or  cloudy  one 
portion,  and  clear  or  fair  another. 

The  highest  temperature  of  the  year  was  93.6°,  occurring 
on  July  2  ;  the  lowest  was  on  the  19th  of  January,  —  22.2°. 
The  maximum  is  2°  lower  than  that  of  last  season  (1886), 
which  was  95°  on  the  6th  of  July  ;  while  the  minimum  is 
practically  the  same,  last  year  (1886)  being — 22.°  on  the 
13th  and  14th  of  January.  The  absolute  range  of  tempera- 
ture for  1887  is  115.2°  ;  1.8°  lower  than  that  of  the  season 
of  1886. 
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Miscellaneous  Phenomena. — Dates. 


Frost. 

Snow. 

liain 

Thunder- 
storms. 

Solar 
Halos. 

Lauar 
Halos. 

January,  . 

4. 

5,  6,  9,  10, 

13,  14,  15, 

17,  19,  23, 

24,  26,  30, 

31. 

1,  23,  24,  29, 
,  .JO,  31. 

~ 

7,8.    4,   6,  7,. 
8,11. 

February, 

2,  3,  6,  7,  8, 

9,  14,    15, 

18,  22,  24, 

26,  27. 

8,  10.   11,   14, 
15,  18,  24. 

18. 

1,4. 

JMart]), 

- 

5, 14, 15, 17, 
22. 

6.9,10,18,19, 
22,  28,  29. 

- 

5. 

2. 

April, 

8,  9,  15,  21. 

18. 

5,   16,  23,  25, 
26,  28,  29. 

29. 

- 

1,  2.. 

May,         .        . 

14. 

- 

6,  25,  26.  28. 

6, 25,  27. 

- 

2,3. 

June, 

- 

- 

1,2,4,  17,21, 
22,  21. 

22,  23. 

- 

- 

July, 

- 

- 

5,6,10,16,17, 

18,21,23,24, 

26,  29. 

23,   24, 
29. 

- 

- 

August,    . 

- 

- 

1.2,3,  11,18, 

20, 22, 23, 24, 

28,  30. 

11,    18, 
20,  24. 

- 

- 

Scptemher, 

17,  18,  27. 

7,  12,  22,  29, 
30. 

7. 

- 

- 

October,   . 

12,    14.    15, 
16,  17,  20, 
23,  26,  29. 

1,2,  4,  11,21. 

2. 

- 

- 

November, 

2.  3-5,  6,  9, 
10,  11,  18, 
19,  22,  29. 

11. 

10,  n,  15,  19, 
20, 23, 25, 26, 

28. 

- 

- 

December, 

1,2,4,6,7, 
9,  14. 

3,15,17,18, 
21,  26,  31. 

5,  10,  11,   12, 
15. 

- 

1888.] 
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Record 

Of  the  Average  Temperature  taken  from  Weather  Records  at 
Amherst,  Mass.,  for  three  consecutive  months^  during  the  summer 
and  tointer,  beginning  ivith  the  year  1836. 


December,  Jaimar 

y,  Februarj'. 

June,  Julj',  Au^st. 

1836-37, 

25.396°  F. 

1837,  . 

69.130°  F. 

1837-38, 

26.386° 

1838, 

69.550° 

1838-39, 

25.950° 

1839, 

70.180° 

1839-40, 

20.626° 

1840, 

68.770° 

1840-11, 

23.146° 

1841, 

69.230° 

1841-12, 

28.516° 

1842, 

08.210° 

1842-43, 

23.460° 

1843, 

07.950° 

1843-44, 

21.320° 

1844, 

07.260^ 

1844  45, 

25.550° 

1845, 

70.120° 

1845-46, 

22.140° 

1846, 

08.400° 

1846-17, 

25.176'^ 

1847, 

68.806" 

1847-18, 

28.966° 

1848, 

69.210° 

1848-49, 

23.026° 

1849, 

69.210° 

1849-50, 

27.570= 

1850, 

68.820° 

1850-51, 

25.040° 

1851, 

66.640° 

1851-52, 

21.620° 

1852, 

06.830° 

1852-53, 

27.940° 

1853, 

07.846° 

1853-54, 

23.670° 

1854, 

69.856° 

1854-55, 

23.126° 

1855, 

67.146° 

1855-56, 

20.820° 

1856, 

09.225° 

1856-57, 

22.720° 

1857, 

07.240° 

1857-58, 

26.956° 

1858, 

67.930° 

1858-59, 

24.746° 

1859, 

65.050° 

1859-60, 

24.790° 

1860, 

66.540° 

1860-61, 

24.510° 

1861, 

66.870° 

1861-62, 

24.470° 

1862, 

00.490° 

1862-63, 

27.640° 

1863, 

66.056° 

1863-64, 

26.060° 

1864, 

09.336° 

1864-65, 

21.310° 

1865, 

68.940° 

1865-66, 

25.676° 

1866, 

07.400° 

1866-67, 

25.276° 

1867, 

07.920° 

234     AGRICULTURAL  EXPERIMENT  STATION. 

Record  of  Temperature,  etc.  —  Concluded. 


December,  January,  February. 

June,  July,  August. 

1867-68, 

20.350<J  F. 

1868,  . 

69.700°  F. 

1868-60, 

26.290° 

1869, 

66.890° 

1869-70, 

27.866° 

1870, 

71.700° 

1870-71, 

26.666° 

1871, 

67.810° 

1871-72, 

24.630° 

1872, 

70.790° 

1872-73, 

21.350° 

1873, 

68.596° 

1873-74, 

27.286° 

1874, 

66.306° 

1874-75, 

21.180° 

1875, 

68.026° 

1875-76, 

28.156° 

1876, 

71.780° 

1876-77, 

23.510° 

1877, 

70.080° 

1877-78, 

28.506° " 

1878, 

68.896° 

1878-79, 

24.290° 

1879, 

68.150° 

1879-80, 

30.506° 

1880, 

69.286° 

1880-81, 

21.856° 

1881, 

67.966° 

1881-82, 

29.256° 

1882, 

69.866-^ 

1882-83, 

24.220° 

1883, 

68.840° 

1883-84, 

26.506° 

1884, 

68.960° 

1884-85, 

22.630° 

1885, 

66.740° 

1885-86, 

24.846° 

1886, 

66.100J 

1886-87, 

22.146° 

1887, 

68.100° 

Summary 
Of  Average  Temperature  from  1836  to  1862  (25  years). 


December,  January,  February. 

24.53  F. 


June,  July,  August. 

68.26°  F. 


SUIVIMART 

Of  Average  Temperature  from  1862  to  1887  (25  years). 


December,  January,  February. 

25.21°  F. 


June,  July,  August. 

68.53°  F. 


RECORD 

OF   THE 

jniaximutm  and  minimum  temperature,  and 
of  the  rain-fall, 

From   1836  to   1887,  inclusive. 


[Tbe  abstract,  previous  to  the  year  1883,  has  been  obtained,  throurrh  the  courtesy 
of  Mii-s  S.  C.  Snell,  from  the  observations  of  the  late  Prof.  E.  S.  Snell  of  Amherst 
College.    The  remainder  has  been  taken  from  those  at  the  Experiment  Station.] 
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MONTHS. 

Temperature. 

S 

3 

Mean. 

Maxi- 
mum. 

Date. 

Mini- 
mum. 

Date. 

January, 

19.39 

47.20 

24th 

—22.20 

19th 

4.57 

February, 

24.15 

43.80 

9th 

-3.80 

5th 

5.05 

March, 

26.41 

46.00 

21st 

—2.40 

5th 

4.05 

April,  . 

41.61 

74.40 

10th 

17.10 

Sth 

2.98 

May,     .        . 

60.91 

88.50 

20th 

33.20 

14th 

1.13 

June,    . 

65.67 

91.00 

30th 

38.50 

11th 

5.09 

July,    .        . 

73.71 

93.60 

2d 

56.00 

loth 

8.93 

August, 

64.92 

88.00 

1st 

42.50 

14th,  28ih 

7.75 

September, 

55.94 

80.00 

7th 

29.50 

2-th 

1.22 

October, 

47.00 

74.40 

Sth 

17.00 

3lBt 

2.10 

November,  . 

36.49 

64.80 

7th 

11.00 

30th 

3.35 

December,  . 

26.65 

51.00 

12th 

—6.00 

31st 

4.11 

Means  and  Sums, 

45.23 

- 

- 

50.33 

C.  A.  GOESSMANN, 

Director. 
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Map  of  Land  Leased  to  tbte 
MASSACHUSETTS  EXPERIMENT  STATION, 

FROM  THE 

AGRICULTURAL  COLLEGE  FARM, 
West  of  the  Hightvat. 
Area  taken,  17.72  Acres. 


Map  op  Land  Leased  to  the 
MASSACHUSETTS  EXPERIMENT  STATION, 

FROM  THE 

AGRICULTURAL  COLLEGE  FARM, 
East  of  the  Highway. 
Area  taken,  30.52  Acres. 
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